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I 

Why Do We Need Worms? 



On the small farm we tend in. San Diego, California, earth- 
worms do most of the work. The farm has a 3 ,000 -square- foot 
vegetable garden. We don't use rototillers because they compact 
the soil. Instead, earthworm* do the tilling. They also help fer 
tilize our crops, condition the soil, and eat our leftovers, fa our 
orchard, they keep the soil near the fruit frets loose and rich. 
Earthworms are at work twenty-four hours a day helping to 
keep the farm a showplace, 

Beyond the horticultural advantages, earthworms provide a 
diversion for children in the garden. Kids will happily dig and 
collect earthworms long enough to get some weeding done. 

Simply put, earthworms are the hardest working creatures On 
(or under) the earth. They are worthy of our respect and admi- 
ration, and yet historically t hey* ve evoked fear and loathing. After 
all, it's worms that crawl in and out and eat our snout, and 
worms that we ha^e to eat if nobody likes us. its a shame that 
a couple of Unfortunate children's SOngS- lead us to think poorly 
of such magnificent organisms. These remarkable workers have 
many important roles in nature, including mixing and aerating 
the soil, improving soil structure and water infiltration, helping 
moderate soil pH, bringing up minerals in the soil, making nutri- 
ents more available to plants, breaking down plant and animal 
material mto compost, and increasing beneficial microbial action 
in the soil- These are no smalt tasks, but the earthworm accom- 
plishes them easily through its daily feeding habits. 
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Do you want to get rich? Tiere are many people who will 
tell you that earthworms can help you do it beyond your wildest 



dreams. Don't believe it! Do be. 



ieve this: there are not enough 



earthworms in the soil today. Regular plowing and -spraying, dis- 
turbing the soil, and soaking it with chemical fertilizers and pes- 
ticides all take their toll on earnworms. Society is beginning to 
learn what damage these subsrarces do to the soil and its itihab- 
itantsi now we can begin the loig task of rejuvenating the soil, 
Perhaps the best thing you can db to help is to grow some earth- 
worms in a garden bed outside 'or in a bin under your kitchen 
sink. Sell some if you'd like, or sell their castings instead, ot just 
grow them to return to the soil, which is so in need of your 
earthworms' labor. Along the way you'll learn a bit of husbandry 
and biology. You'll be amazed ait an earthworm's ability to con- 
vert what we think of as garbage into gold, and you'll be doing 
your part to put the natural order back in place. Read on to 
learn how earthworms work thfcir magic- — and how you can be 
a part of it. 

THE SOIL 

There are many different types of soil all around the world. 
Soils can be loamy, sandy, or da\7adobe, just to name a few, but 
soil itself is made up of rwo main parts. One patt is made up 
of rock patticles. that at one time- or another were part of a larg- 
er rock or stone. Over time, erosion of rocks and stones by wind 
and water produces soil parcielps. {An example of this kind of 
soil particle is sand. If you Jodk closely at sand, each particle 
looks like — and is — a mimaturq rock.) 

The other part of soil is decaying organic material. As plants 
and animals die and decompose-, they are broken up into small- 
er particles called humus: It's die humus part of soil that holds 
water, feeds plants, and keeps Bhe soi.1 from becoming too hard 
for plants to grow in. By eating) and breaking down large pieces 
of decaying matter, earthworms, play s key role in increasing the 
humus in soil. 

The United States Department of Agriculture decided to test 
fertilizer versus earthworms over forty years ago. To do this, the 
department started with two containers of poor soil. To One con- 
tainer they added dead worms, fertilizer, and grass seed. To the 
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other container they added live wntms and 
grass seed — -no fertilizer* To their nm de- 
merit, the grass seed in the container with 
the live worms grew four times raster than 
the grass seed in the container with dead 
worms and fertiliser- 
It is estimated that in an area with large 
numbers or earthworms, the worms can 
cover an acre of land with as much as eigh- 
teen tons of new soil each year; but it is 
also estimated that we are using seventeen 
times more topsoii than is being produced. 

Earthworms are essential in good soil 
composition. As they burrow through the 
soil, the; open h tin mid help keep il loose: 
This tilting action allows oxygen and water to get down into the 
soil where diey can be taken up by plants; these elements in turn 
improve soil conditions for beneficial bacteria and other micro- 
organisms that contribute to healthy soils. Earthworms also bring 
up soil from deeper soil levels to the top and then bring topsoii 
back down again, Over time, soil that is brought up by worms 
will cover seeds and allow them to germinate- This process tan 
bury rocks and other objects. 

Plant roots have an easier time getting down Into the soil 
when they follow earthworm burrows. Nitrogen -fixing bacteria, 
needed by plants for growth and vigor, have been round in large 
numbers along the sides of earthworm burrows. 

When earthworms feed, they take in bits of rock and organ- 
ic matter (humus), digest what they can, and deposit the rest as 
excrement (castings). Eurchworm castings improve the soil in 
several ways; 

• Castings are .close to neutral: in pH — around 7 on 
the pH scale — no matter what kind of soil the worm 
ate, For example, even if a worm fed in a very acidic 
soil, irs castings would be neutral, not acidic. 
Earthworm castings also contribute to neutralizing 
soil pH by adding calcium carbon are to the soil. 

• Castings are rich in minerals and nutrients needed by- 
plants. A study ai Cornell University showed that the 



A nightcrawlet Is 
very strong for 
Its Size, night- 
cnawkf that weighs 
only '/n of an 
ounce,, has been 
shown to move 
a stone that weighs 
2 ounces. That is 
equivalent to a 
ZOO-pound man 
moving over 2'/j 
tons. 
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nutrient level ot castings is usual y mudi higher than 
chat of [.he surrounding sdiL Castings were found to 
be high in nitrogen, potassium, phosphorus, magne- 
sium, and trace minerals. Castings were also shown 



to supply needed mkroni 



study estimated that castings contain five times the 
available nitrogen, seven llimes the available potash. 



and one and a half times 



trients Co plants. Another 



he calcium found in good 



topsoil. So castings are excellent plant fertilizers and 
provide nutrients in a fornf immediately available for 
plant use. 

• Castings are food for other beneficial microorganisms. 
They will contain thousands of bacteria, enzymes, 
and remnants of plant and animal material that were 
not digested by the earthworm. The composting 
process then continues lonj? after the casting is excret- 
ed, adding beneficial microorganisms back ro the soil 
and providing a source of food for the ones already 
there, Some of these soil organisms release potassi- 
um, phosphorus, calcium* magnesium, iron, and sul- 
fur into the soil ready for plant use. 

• Castings increase the humus content of the soil. An 
excreted casting is 65 to >70 percent organic matter, 
or humus. Soil rich in humus soaks up and holds 
water better. The soil is |loose and is less likely to 
become hard and compacted. Humus can also 
buffer soil by binding with and holding the heavy 
metals from materials such as manure, sewage 
sludge, and vegetable waste matter (stems and roots) 
left over from CropS- 

• Castings hold their nutrients in mucus membranes 
that are secreted bv the earthworm. This allows the 



nutrients to be slowly rel 



to the plants over a period of time as needed. 



ased so they are available 
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c:n ratio and worms 



Plants must have a way to take in the minerals they need 
from their soil environment. Scientists have discovered that for 
this assimilation to occur, 3 certain ratio of carbon to nitrogen 
(ON) must exist. Looking at fallen leaves provides an interest- 
ing example. Several studies have measured the carbon to nitro- 
gen ratio of many common tree species, and m no case does a 
tree's leaf litter come dose to the optimum 20:1 ratio needed by 
plants. Most trees have too high a carbon content, A few exam- 
ples are: 24.9:1 for elms, 42:1 for oaks, and a whopping 90.6:1 
for Scotch pmes. 5o how can the dead leaves be converted into 
decomposed organic matter that has the correct ratio tor plants 
to use? 

When plant litter breaks down and decomposition lias start- 
ed, nitrogen and Carbon levels decrease with each decomposer 
that feeds on it. Carbon is a food source and therefore decreas- 
es more quickly than nitrogen. 

Earthworms play a big role in this breakdown. When an 
earthworm feeds on leaf litter and breaks the litter down during 
mera holism, the carbon level falls, The earthworm castings may 
still have a C:N ratio too high for plants. to di recti y use the nitro- 
gen, but then other decomposing organisms can rise the castings 
for food. The castings are further broken down, and, when rhe 
resulting organic matter has a 20:1 ratio, plants will be able to 
directly use the nitrogen the leaves contained. 

RECYCLING 

Earthworms are excellent com posters. They can compost 
organic material faster than any composting system. Some eanh 
woi'm species will eat half their body weight in food per day. The 
nightcrawler will come out at night and search for plant matter 
it can pull back into its burrow. Once rhe food is pulled in and 
eaten, the mghrcrawler will deposit its castings back on rhe sur- 
face of the soil. The castings in turn become fertilizer for plants. 
So, for example, if you mow your lawn with a mulching mower — 
one that returns the clippings to the lawn— earthworms can find 
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and eat the clippings and spread! their castings through the top 
of the soil, This is a simple example of recycling the clippings' 
nutrients back fcp the lawn— but the benefits of recycling with 
en rrh worms don't stop there. 



Earthworms can be maintai 
cornpo&t household, van!, and 



nc 
.v: 



d in a controlled situation to 
mm! wastes. The homeowner 



can easily maintain a household worm bin. to take care of 
kitchen wastes, A gardener can use earthworms directly in his 
garden soil or in an outdoor wlorm bin to help compost plant 
material. Finally, animal wastes ran also be Composted into rich 
verrmcornposr that can be used <>fl garden plants. Approximately 
70 percent of the material we send to landfills* including kitchen 
wastes, farmyard manures, and yard wastes, can be used to feed 
worms. If we did feed this material to the worms, the worms 
could give us 60 percent of the volume back as vermicompost 
fertilizer. This fertilizer would be a safe, natural soil enhancer 
and plant food that would he a benefit ro the environment. 
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What Is a Worm? Basic 
Worm Biology 



When describing an earthworm to someone who has never 
seen onCi it sounds like you are describing a creature that is too 
good to be true and can't possibly exist. They don't have any 
ears, eyes, or a nose, but they do have senses, They have a 
mouth, bur they don*t have jaws or teerh. Each earthworm is 
both male and female — but it still take* two earth worms to make 
little earthworms. Earthworms are truly specialized creatures, 
perfectly adapted to subterranean life, atid they excel at turning 
the sto l : f we would consider waste into a useiul product. 

EARTHWORM HISTORY ^ 

Charles Darwin, father of evolutionary theory, said of the 
earthworm, "It may tie doubted whether there are many other ani- 
mals in the world which have played so important a parr in [he 
history of the world. 1 ' Darwin was fascinated by earthworms and 
studied rhem tor thirty- nine years. He even wrote a book about 
earthworms, called The Formation of Vegetable Mould Through 
the Action of Worms With Observations on Their Habits. 

Earthworms are members of the phylum Annelid^ or seg- 
mented worms. This phylum has three classes, with earthworms 
belonging to the class Oligoehaeta, of which there are around 
Six thousand known species. It is thought that earthworms arose 
during the Cretaceous era, when dicotyledonous planes 
appeared, but some evidence suggests they arose in the- much 
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earlier Jurassic period. Most scientists agree that earthworms 
have been on Earth for at least 120 million years. 

Earthworms have been well recorded in history, and not just 
by Darwin. The Creek philosopher Aristotle called earthworms 
"the intestines of rhe soil." He jvasn'r far off with this observa- 
tion, Even in the time ot Egyptian pharaohs, Cleopatra herself 
said, "earthworms are sacred.*' With a history like this, why 
don't earthworms ger more respect? 

In North America earth worn « have had their ups and downs. 
Scientists believe that most of the earthworm species were killed 
here in the last ice age, about ten to fifty million years ago, by 
glaciers thar. dipped down from rhe Arctic into the temperate 
regions. But, you may be thinking, you have seen earthworms 
in your very own yards. That's because earthworms were rein- 
troduced to North' America by early European settlers in the sev- 
enteenth and eighteenth centuries, Most worms arrived in the 
soil clinging to the roots of favorite plants brought to settle the 
new land. The sealer's ships also used soil as ballast, and this 
was off-loaded at ports once it was no longer needed. The Soil 
contained many earthworms, which gradually spread out from 
the many ports. Some farmers, after seeing plants in the port 
cities do better with the earthworms, deliberately introduced the 
earthworms to their land. 

In many localities throughout the world,, and in particular 
the southern hemisphere, man has played an important part in 
the introduction of earthworm species. A study of earthworm 
species in several large cities in Chile found that all the earth- 
worm species there originated' from Europe. Of the nineteen 
earthworm species presently found in Canada, only two of them 
are thought to be indigenous. The rest are imports. 

The endemic Lwnbrtats, (he genus of nightcrawlers and 
some redworms, have been found to form a belt around the tem- 
perate regions of Europe, A--;.,:, a&d eastern North Arifriti. 

FIVE HEARTS AND NO LEGS; 

THE BODY" STRUCTURE Fj AN EARTHWORM 

Earthworms are coid-bloodSed invertebrates and hence have 
no backbones. Instead their bodies are broken down- into seg- 
ments that vary in width, with the largest being in the front 
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region of the worm- The segments are numbered and scientists 
use the numbers lu differentiate among earthworm species, 

Mature worms have a structute tailed a clitellum. This srruc- 
lure is the glandular portion of the epidermis, or skin, which is 
associated with cocoon formation. The clitellum can differ wide- 
ly among different species. Sometimes it appears as a swollen 
area s and in others as 3 well-defined constriction in the worm. 
The cliteltum can be a different color than the rest of the 
worm— usually darker or lighter in tone, but sometimes a com- 
pletely different color. The position of the clitellum on the body 
of the worm differs in each species as well. In Lttmbnctis. rhc- 
clitellum is positioned between segmenrs twenty -six and thirry- 
two on the anterior or top part of the body. 
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OuTEfl Worm Am atomy 



On every segment except the first segment, earthworms have 
bristles (setae). There are four pairs of setae per segment for the 
earthworm, Lumbricus, but this number varies; with species. The 
seiae, which appear in a variety of shapes and length $ t come Irom 
exterior follicles on the body wall. Most of the setae on Lumbncus 
ate curved in shape and approximately one rnillimerer in length. 
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Earthworms' bodies 
consist ol 75 to 90 
percent watei. but are 
high in protein, making 
them a favorite food of 
moles, shrews, and birds 



The primary function of setae is locomotion, but they also play a 
role in reproduction. 

To move, the earthworm extends its body, anchors it with its 

setae* and then contracts its body 
using! its longitudinal muscle. Each 
extension, anchorage, and con trace ion 
is called a step. During this process, 
each segment can move forward two 
to three centimeters; the worm can 
take seven to ten steps per minute. 
There art several different kinds of 
pores located on a worm's body. 
Usually earthworms have two kinds of pores for reproduction: 
sperm a thecal and female. In addition, worms have dorsal pores, 
which are small openings in the segmental grooves of the worm. 
These pores are excretory structures for secreting coelemic fluid 
(what we know as worm slim;,'), Some worm species have a 
defense mechanism where, when the worm is threatened, it can 
shoot a stream of mucus several centimeters in the ait! I know 
that would Ret my attention! 

Finally, small nephridioporfes located on the ventrolateral 
surfaces of each segment are thr openings of the nephridia (the 
excretory organs of the worm); these remove liquid wastes from 
the body. 




MOUTH 
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The body wall itself consists of an outer cuticfe called the 
epidermis, which is very thin and helps to prevent water Jos-s- In 
this layer the mucus or goblet cells can be found. They secrete 
the mucus that covers the body of the worm. Underneath the 
epidermis is a layer of nervous tissue containing large numbers 
of sensory cells that respond to stimuli such as touch, heat, and 
light, The epidermis and the nervous tissue are hound together 
by a basal membrane. Inside the membrane there ate two mus- 
cle layers; One Is a circular layer that goes around the worm's 
body and the other is a longitudinal muscle layer that is thick- 
er and runs the length of the worm's body, Finally, the peri- 
roneum, a layer of eoelomic epithelial cells, separates the body 
wall from the body cavity. 




DIGESTIVE SfSTFH Of AH EARTHWORM 



Worms don't have a denned head, but we consider the end 
with the mouth to he the head and the end with the anus to be 
the tail. $k call the head the anterior and the rail the posterior. 

Food — consisting of bits of organic matter mixed with soil- 
is taken in as the warm moves in the soil. Many worms prefer 
to feed where soils are rich with dead plain roots, dead leaves, 
decomposing plant matter, animal feces, or soil microorganisms. 
The food 15 picked up by the mouth, a small fleshy pad called 
a prosrormum contracts over the mouth, and the food gets pulted 
into [he alimentary canal. This canal is nothing more than a tube 
rhat extends from the mouth to the anus. Along the way, the 
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food passes different sections of the tube, which help to break 
the food down. These sections jare the buccal cavity, pharynx, 
esophagus, crop, gizzard, and intestine. 

The; buccal cavtrv is a small 



So does an eafthworm "hear," 
"see," or "smelT? yes and no, 
Like a snake, the earthworm 
uses its setae to sense violations 
and "hear," The body wall 
contains many nerve receptors 
that taste chemical changes 
(or "smell"') and other nerve 
receptors that detect light, 
changes (or "see") in their 
environment. One interesting 
tact is, earthworms can't "see" 
the color red, 



cavity (like the inside of an 
animal's mo urn between the 
mouth opening and the phar- 
ynx) that has neither jaws nor 
teeth. The pharynx is thick 
and muscular and acts as a 
suction pump, drawing in 
food and pushing it down the 
canal. The esophagus starts 
out as a tube leading from the 
pharynx and becomes the crop 
and gizzard. The crop and 
zard may sound familiar to 
you because both of these are 



also found in birds. These 
structures basically have the same function in the earthworm as 
they do in the birds. The crop stores food a ml the gizzard grinds 
the food up. The rest of the a imentary canal is the intestine, 
where digestion and absorptioi of food nutrients take place. 
Finally, food and soil that are npt digested are excreted through 
the anus as a worm manure called tastings. 

Lying alongside the intestine are narrow blood vessels that 
absorb the nutrients from the alimentary canal and feed the rest 
of the body. They extend almost the entire length of the worm's 
body. Between the blood vessels in the upper quadrant of the 
worm's body can be found anterior loops of vessels. These ves- 
sels (^'hearts *) are enlarged, have the ability to contract, and 
contain valves. Lujttbricus has five pairs of such "hearts," but 
the number varies between woijm species. Worms also have red 
blood chat contains hemoglobin]. Small blood vessels (capillaries) 
connect the different body parts to the main vascular network 
and not only bring nutrients arid oxygen to the worm's body, 
but also remove wastes. 

In earthworms there really isn't a brain, just a mass of neu- 
rons called a ganglion. This cerebral ganglion is connected to a 



pair of longitudinal nerve cords 



running the length of the worm's 
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body. In each segment there is another pair of ganglia that are 
counseled to the longitudinal nerve cords. Nerve fibers rail from 
the ganglia and extend to the rest of each segment. On the ends 
of these nerve fibers on the skin, the sensory organs and cells 
can be found. These sensory organs tell the earthworm about its 
environment. The photoreceptor organs can sense changes in 
light intensity, and the epithelial sense organs can tell the worm 
if it's being touched. 

Worms do not have lungs (though some of rhe aquatic 
species of annelid worms do have gills). They bring oxygen into 
their bodies by dissolving the oxygen through the body surface, 
which is kept moist by the mucus glands. There is a network of 
small blood vessels in the body wall that picks up this dissolved 
oxygen arid carries if throughout the worm's body. 

Earthworms need a lot of water in thesr environment. Not 
only do they need it to help keep them moist, so they can take 
in oxygen, but to replace large quantities lost through urination. 
One earthworm can produce 60 percent of its body weight per 
day in urine. 

SEXINC A WORM: ARE THE/ MALE OR FEMALE? 

Actually, they are both! Our friend the earthworm has both 
male and female reproductive organs, making them hermaphro- 
ditic. In Lmnbricus, there are two male segments and one female 
segment. 

When an earthworm matures in three tu six weeks after 
hatching, the clitellum is formed to produce mucus for copula- 
tion, to secrete the wall of the cocoon, and to secrete albumin, 
in which tht eggs are deposited in the cocoon. In the clitellum 
there are three layers of glands that perform these three differ- 
ent functions. 

To mate, one earthworm will position itself pointing one 
direction while another will position itself pointing the opposite 
direction, so rhe head of one lies next to the tail of the other. 
The worms will lie close together and anchor themselves togeth- 
er by die longer setae on their reproductive segments. The clitel- 
lum of each worm secretes a mucus coat around the two worms, 
like a collar, further holding them in place. 

In some worms, the male and female pores will line up, but 
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in Ijimbricus the reproductive plores do not line up. Instead, the 
semen must travel a considerable distance from iIil- male pore to 
the female pore. To accomplish this, muscles in the body wall of 
the segments contract and fornp a pair of sperm grooves. The 
groove is covered by the enveloping mucus layer secreted by the 
diteilum and thus becomes an Enclosed channel, 

The semen moves down the jchannel, curried by conrractions 
of the muscles [hat produce the channel. When the semen reach- 
es the seminal receptacles, the sejnen is passed to the other worm 
and taken into the receptacles. This process may or may not hap- 
pen simultaneously in both members of the mating pair. Usually 
copulation or mating takes place over two to three hours and 
'hen the worms break apart, 

A Few diiys after mating, (he- worm secretes a cocoon in 
which the eggs will be deposited,. To produce a cocoon, a mucus 
tube is secreted around the anterior segments, including the 
diteilum. The diteilum wilt then secrete a tough chittn-iike mate- 
rial that encircles the ctiteJIum. "fliis will become the cocoon, The 
ditellum's glandular cells then secrete albumin for the eggs in the 
space between the diteilum and the tubular cocoon. 

When all of this has been accomplished, the tubular cocoon 
will slip forward toward the front part of the worm. The eggs 
are discharged from the female gonoponts, and [hen the sperm 
aire deposited in the cocoon as it passes over the seminal recep- 
tacles. As the cocoon slips over the head of the worm, the mucus 
tube quickly disintegrates and the ends seal themselves, forming 
a completed cocoon. Cocoons ;can contain various numbers of 
eggs, from: one to twenty, depending on the species; but, in 
Lumbriun, usually only one br two eggs per cocoon hatch. 
Ad ulr worms may mate and plioduce cocoons continually every 
three to four days, throughout the spring and. again in the fall 
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months, depending on outside conditions. Worms kepi inside m 
constant warm temperatures can reproduce throughout the year, 
Fresh cocoons are yellowish in color and !ook like tiny 
lemons. The cocoons gradually 
become darker as the embryo grows, 
feeding on the albumin deposited in 
the cocoon. Finally the young worms 
hatch from the ends or' the cocoons, 
The length of rime for cocoons Co 
hatch varies greatly among species 
and depending 'on climatic condi- 
tions. 

Experienced worm growers can 
double a population of Eisenia fetida, 
s popular composting worm, in just 
sixty to ninety day?, so, as you can 
see, the reproductive potential of this 
worm can he quite high. 

WHERE ARE WORMS FOUND? 

F.arrh worms are found in all regions of the world now, 
except in deserts and frozen Arctic areas. They can he found in 
almost all soil types, provided adequate moisture and food are 
available. 

As we discussed earlier, earthworms need moisture in the soil 
in order to breathe. The moisture in the soil, along, with the 
mucus layer of rhc worm, allows oxygen to dissolve and 
into the worm. Earthworms can be found in soils containing as 
much as ?Q percenr water, but most consider a soil moisture con- 
tent of 3 5 to 45 percent to be ideal. A common worm myth is 
that when it rains earthworms come out of their burrows to keep 
frOffi drowning. Well, there are several possible reasons for this 
behavior — and none of them deal with drowning, One reason is 
that worms come out of their burrows when it rains so they can 
find a mate. Another one is that COj levels in the burrow huild 
up due to respiration, forming a weak acid solution that the 
worms do not like, Whatever rhe reason, studies have shown 
chat worms can remarn alive in aerated water. Fish breeders who 
feed worms ro their fish report t.hat worms, can live for many 
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months under the filter tray? in aquariums. A bigger danger to 
worms is drying out. 

The preferred diet of the earthworm consists of decompos- 
ing plant or animal matter, bacteria, fungi, and nematodes. 
Earthworms will even eat the dead and decaying parrs of live 
plants, leaving the healthy parts alone. In many countries, part 
of the accepted agricultural practice is to leave cut plant mater- 
ial on the soil for earthworms to eat. This allows- the earthworms 
to naturaliv fertilize the soil before the next planting. 

A WORM BY ANY OTHER NAME v£N^ 

In this chapter we will be taking a closer look at individual 
earthworm species and earthworms in general, The study of 
worms is called oligochaetelogy. The "oltgochaete" part comes 
from the Latin scientific name ifor earthworms, meaning "few 
setae" (bristles), and the "logy 1 * part is from the Latin for "to 
study. 11 You will notice that we^will use the scientific name of a 
worm along with its common name. Most people resist using a 
scientific name, but when discussing individual worm species it 
becomes necessary. For exampleL the name "redworm " can refer 
to many different worms. You rpay think you understand which 
redworm you are ordering, only, to find out when it arrives that 
it wasn't the worm you thought you were ordering at all. So, to 
avoid confusion, we will also tise the unique scientific name of 
each worm species. 

How does a species get a scientific name-? 

In 1758 a Swedish biologist named Carolus Linnaeus pub- 
lished a book on animal classification called Systema Naturae. 
Included in this book were more than four thousand animals, 
including man. Linnaeus was th(e first to give the scientific name 
Homo sapiens to man. 

Linnaeus's system works like this: All animals and plants 
belong to groups that are similar. The first group, known as king- 
dom, includes all animals or a1| plants together and is the most 
general of all the groups. As the groups progress down from king- 
dom through phylum, class, order, family, genus, and Species, the 
animals become more and more similar in appearance and behav- 
ior. The final two groups in the Linnaean system are genus and 
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species, A genus contains organisms of Strltilar characteristics and 

9 species contains organisms thai can interbreed; 

In giving a scientific name to an organism, the germs and 
species names are used together- Our example of the red worm 
then becomes: Ltimbricus rttbe(lns, Lttmhrictis is the genus name, 
which is always capitalized, and rubeltus is Uic species name, 
which is not capitalized. 

WORMS IN GENERAL 

There are thousands and thousands of different species of 
what we would call a worm. Anything that is Song and legless, 
we term b worm or wormlike (for example, the worm lizard), 
There are nematodes, flatworms, leeches, tubifex, maggots 
{which arc insect larvae), polychaetes or bristle worms, lug- 
worms, fanworms, bamboo worms, 
horsehair worms, and the list goes cm 

and on. Worms can be found in Aristotle called fiarth- 
marirte, freshwater, or terrestrial envi- worms nature's plows 
ronments. They can be free-living or and the intestines t>F 
sedenrary. Some construct elaborate the earth, 
i li bet and burrows. Others are para- 
sitic and harmful ro man. 

In the phylum Annelida, or segmented worms, to which the 
earthworms belong, there are approximately nine thousand 
species. A vast majority of these worm species are aquatic, 
though we often think of the segmented worms- as fu.st the ter- 
restrial earthworms we are familiar with. However, when we 
look at all the different worms in the soil, it is good to remem- 
ber" that earthworms and their relatives make up only a small 
number of the total worms present. 

EARTHWORMS 

The earthworm family of Lumbncidae, which includes the 
genera of Lumbricns, Eisenia. Dendrnbaenci, and Alfolobopbora, 
has hundreds of species of earrhworms, but less than a dozen of 
these are important to cultivation. There are an additional twelve 
families besides Lumbrtcidae, in the class Oligochaera, which are 
classified as earthworm cousins, and all together they total about 
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six thousand species. There are two other classes of segmented 
worms, the polychaetes and the lleeches, which make up the rest 



three groups: the littcr-dwellerst the shallow-soil dwellers, and 
the deep- bur rowers. 

The litter-dwellers live in the thin litter layer on the soil, In 
a forest s for example, you would find them just under fallen 
leaves or needles. 

Shallow-dwelling worms, such as red worms, live primarily in 
the top twelve inches of soil. These worms do not build perma- 
nent burrows, but prefer to randomly burrow throughout the 
topsoil. When the weather gets colder in the winter, or the soil 
heats up and dries one in the summer, these worms will move 
deeper into the soil- Often you will find them down in the soil 
at about eighteen inches or so, 'rot led up into a mucus-covered 
ball. Shallow -dwelling worms may spend long summers and win- 
ters in this state of hibemationJ 

Peep- burrowing worms, like nightcrawlers, build permanent, 
vertical burrows that extend down into the soil six feet or so. 
Nigh (crawlers are excellent soil aerators. Their burrows bring 
oxygen deep into the soil's top layer. Nightcrawlers are large 
worms reaching lengths of four ro eight inches, and a few species 
can even reach twelve inches. A deep-burrowing worm will pull 
plant material down into the burrow, instead of burrowing 
rhrough soil to find food. Sometimes the material is left just 
below the Opening of the burrpw to Soften, and will be eaten 
later. Nightcrawlers are nocturnal, as their name suggests, and 
feed at night. Their feeding provides good soil mixing as well. 
When they pull decaying plant matter into their burrows, they 
mix it with soils from deep in the burrows. Finally, these soils 
will be deposited hack on lIiu surface with the worm's castings, 
Iti areas where the land is constantly being turned over or 
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cultivated, you will not find very many ntghtcrawters. These 
worms are mote active .in the spring and fall but do not go into 
hibernation like die shaJlow-d welling worms in summer and 
winter. Instead they can retreat to the bottom of their burrows 
during temperature extremes. 

NlGHTCRAWLERS 

•; f. :j rnb; icus UTrCitrisJ 

Cow .mom haw. Nightcrawler, Dew worm, Night walker, Rain 
worm. Angle Worm. Orchard worm, and Might lion. 

CoiOR Red. brown, r,r ;\ combination of these colors. 
Some have been known to be greenish. 

Adult length: Up to 12 inches 

Lift span: Up to 10 years but generally only a year or two in 
the garden 

Habitat: Vertical tunnels ttiat can be up to 6 feet deep 
(deep-dwellers) 

DisPEfti(0^. Widespread throughout Europe and North 
America. Some also found in New Zealand. 

Food preferences, Leaf litter and mulch 

Temperature: they like temperatures a?ound SO'F (IQ'Q. 

Cocoon <ncu8atsdn time: h to Zi days 

Nightcrawlers can regenerate lost parts of themselves., an 
ability that varies widely among worm species., Nightcrawlers 
have a relatively poor regenerative ability, but they have been 
known to do it. The closer to the middle the worm is cut, the 
more likely a successful regeneration; will occur. However, some- 
times a worm gets confused and regenerates a worm with two 
tails or two heads, 

Nightcrawlers are not good for indoor verm icom posting sys- 
tems. They like their burrows undisturbed and prefer to eat 
things that are found on the top of the soil. This can cause some 
problems with composting systems. However, they are a very 
important organism in nature for land improvement. 
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African nightcrawiers 

(Eudriius engeniae) 

Common names: AFrrcan nfghtqrawfer. Giant nightcrawler 

Color: fledd i &h with cream striping 

Adult Length: Large-up to. \2 Inches 

Habitat; Top few inches, undef jitter and mulch 
(shallow dweller) 

Food paefeae mces: Rich compost 

Temperatures: 59 to 77° F ( 15 t|D 25 °C} 

The African nigh [crawler can be a good worm for vermi' 
composting but tends to be rejstless. One day they are doing 
fine in the bin, and the next thdy are moving out. The} 1 require 
warm temperatures and are not. recommended in areas that dip 
below 3G fl F unless kept inside, More work is being done to 
determine just how good a composting worm the African 
nighrcrawlcr can be. 



Reoworms 

(Lumbricys rubeilus) 

Common nam tv Red worm, Bliod worm. Red wiggler 

Colofs: Somewhat ir:descent op top. dark red to maroon. 
Lacks stuping between segrhents and has a light yellow 
underside, 

Adult length: Up to 3 inches ind has 55 to 1 20 segments 

Clitellum: Covenng segments^ to ll> usually raised on top 

First dorsal pore location, Between segments 7 and S 

Habitat. Prefers the top 6 to \1 anches ol soil 

Food pftEFiiUNCES. Rich compost, and decaying plant and 
animal material 

Temperatures: bA to 7Z°F { 18 to ?.i"C) 

Cocoon hatching: \2 to I6waef;s 
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Ltimhnctts ruhelhts is a very active wiggler in the presence 
of light, It is said thai this worm is irresistible to fish and makes 
great bait because the worms exude amino acids that fish lack. 

Litmhricus rubettim makus :\ good compost worm, Like 
nigh [crawlers, they will aerate and mix the soil. They can he 
found in soils that have a rich organic component, such as ani- 
mal pastures and compost piles. 



Red wicclers 

(Bsema feiida} 

Common namis: Tiger worm. Garlic worm , Manure worm, 
Brandling worm 

Color RusL browr* There is z membrane between each 
segment with no pigment, and on each segment there are 
alternating bands of yellow and maroon down the length 
of the body 

Adult length: Up to 2 inches 

Quills: Covering segments 2b to 32 and raised ah around 
the worm 

Firs - dohsal pore location: Between segments A arid 5 

HflBhTAT: First few inches ol soil (shal'iow-dwehet) 

Food PRtftRtNCis: Very rich compost, manure piles, and 
decaying p!an[ and animal material 

Temperatures: 59 to 77° F (IS to 2S"C) 
Cocoon hatching: Between 35 and 70 days depending on 
conditions 

The red wiggler is an excellent vcrmieom posting worm. It 
can process large a mo urns of organic matter and in perfect con- 
ditions can ear its body weight in food each day. It also has a 
high reproductive abiliry and can double its numbers in sixty to 
ninety days, Eisemet fetida isn't too fussy about living conditions 
m the bin. It can. tolerate fluctuations in temperature, acidity, 
and moisture levels that many worm species cannot. Thrs worm 
also has some regenerative ability. 
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Eisenia fetida is used as a. fishing worm, and, like Eiscnta 
artdrsi, it exudes foul smelling (betamic fluid, (The Latin word 
fetida actually means stinky or Smelly,} Some fishermen say thai 
certain Species of fish are attracted by this fluid* while Others Say 
the fish are attracted by the worms 1 wiggling. 

In nature, these worms need; soils thar are extremely high in 
organic matter; ihey just cannot- live in common garden or lawn 
soils. Of course there are exceptions to every rule, and some soils 
are very rich in organic matter. But think twice about adding 
extra Eisenia fetida worms eg your garden wirhout adding extra 
organic matter, because chances; are they won't survive. 



Red tiger 

(Eisenih andrei) 
Common names: Tiger worm, R*d tiger worm. Red tiger hybrids 

Colos Dark red or purple. Thdre is some disagreement over 
whether these worms are banded or not Some worms have 
been identified with yellow bands between the segments, 
whereas others have been identified without banding. 

Adult length: Up to 3 inches 

CuTEtLU M l Covering segments 26 to 12 and raised all around 
the worm 

Hfl&tTAT: First few inches ol th-e soii and under mulch 

Food PdtrERtNCES. Manure, rich compost, and decaying plant 
and animal material 

rEupsftflTUREs: M lo 72 9 f {18 50 2VQ 



Eisenia andrei is a good wqrm for vermicom posting, ft is a 
close relative of Eisenta fetida a fid also has the ability to process 
large amounts of organic matter. 

These worms, like Eisenia fetida, are used for bait and 
e*ude coelomic fluid. They are very active wjgglers in sunlight, 
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Blue worms 

(Pcelonyx excauilus) 
Common names' Blue worm. Indian blue, and Malaysian blue 

Color Anterior is a deep purple, white posterior is a dark red 
to brown. The clitellum and underside are light yeElow. 

Adult length. Up to 6 inches 

Cliullum: Covers segments 7 to 10 and is not raised Some are 
even depressed. 

Habitat: Lives just under mulch (litter dweller) 

Food preferences. Compost, decaying plant or animal material 

Temperature' 68 to U m t (20 to 25 D C) 

Blue worms are very active wjgglers and make good fishing 
worms. Iris a good vermicomposti ng worm in warm dimates. It 
does nor like coid weather and would not do welt outside in cold 
regions. When rhis worm is used in indoor vermicompost, some- 
times ir wiJJ leave the bin for no reason. Blue worms fluoresce 
when exposed ro sunlight, 

Perio*iyx excavUus also, has an excellent regenerative capac- 
ity and can regenerate tiny part it has lost. 

Spenceriella species 

Common mm%; Blue Worm, Indian blue, and Malaysian blue 

CqLCjR. Deep purple on top with a dark red to brown 
underside. CliteHum is usually a light yellow 

Adult length : Up to 6 .nches 
Clitellum: Covering segments 7 to JO. not raised 
Habitat Top few inches of soil and under mukh 
(shaHow-dwelleO. flusualran native. 

Food preferences: Compost and decaying plant and 
animal material 

Temperature; 68 to 80 a F (20 to 27 e C) 
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This worm looks identical to Perionyx excavitus and is often 
confused with if. A very active wiggler that fluoresces under sun- 
light, they make good fishing worms and, unlike Eisenia fetida, 
reproduce by self -fertilization (parthenogenesis). They are pro- 
lific breeders and increase their numbers quickly. 



24 The Worm Bogfc 



How Do You Get Started? 



Worms caii be grown almost anywhere, from small Styro- 
foam ice chests to nSd refrigerators to large bins in outdoor 
buildings. In this chapter we will deal with small, home worm 
!>in composting systems that you can use to recycle kitchen 
wastes. We wdl take a look at larger, commercial worm com- 
posting systems in chapter % "Eatthworms in Agriculture," and 
in chapter 1], "Commercial Worm Growing. 11 Backyard worm 
beds for composting will be dWsed in chapter 7, "Using 
Worms, Castings, and Vermicompost m the Garden." 

WHAT IS A WORM BIN? ^J? 

A worm bin is basically nothing more than □ contained com- 
post pile to which you have added earthworms. A worm tun can 
be made from wood, plastic, metal, or Styrofoam. As Jong as it 
conserves moisture and provides darkness for the worms, it can 
work as a worm bin. 

In this chapter we will look at many worm bin designs. One 
is bound to fit your requirements and style, 

U/ftai goes on in a worm bin? 

Your goal for your worm bin is to put waste in and get 
fvermijcompost out, thereby recycling the nutrients. To do this, 
a complex series of events must take place. 
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In a compost pfie without worms, the series of consumers 
goes something like this (assuming the environmental conditions 
such as air and moisture levels ire right): 

1, When organic material is placed in the pile* the first 
organisms to move in are; the psychrophilcc bacteria. 
These bacteria, which preftr temperatures below 70 D F, 
start eating the fresh materiel. Over 70 D F the mesophilic 
bacteria, which like to live in temperatures between 70 
and \M a !F, start taking over, Unfortunately for the- 
mesophilic bacteria, their feeding and respiration causes 
carbon dioxide (COi) to be released and energy in the 
form of heat to warm up the pile. These conditions soon 
start killing the mesophilic bacteria. 

2, The next organisms, the thermophilic microorganisms 
that love temperatures of 113 to l70 a F, now move in and 
start consuming the organic matter and the dead 
mesophilic bacteria. This feeding continues until the food 
supply gets low, reducing the numbers of thermophilic 
microorganisms. The pile starts to cool down. 

3, When the pile cools enough (70 to 75°F is idea]), -the 
actinomyeetes and fungi are ready to take over and eat 
whatever is left, including she thermophilic microorgan- 
isms, The actinomyeetes are higher forms of bacteria that 
contribute to the formation pf humus. They also improve 
the soil by releasing various nutrients, such as nitrogen 
and carbon. Actinomyeetes. are the organisms you smell 
in finished, earthy compost. The fungi ire there too, eat- 
ing their part. Fungi are primitive plants that do not con- 
tain chlorophyll and cannot produce their own 
carbohydrates. They must get their energy from the 
organic material by breaking it down into its constituent 
building-block compounds. 

Now, if tins was a simple, compost pile, you con ki at this 
point add new organic matter and start the whole process .igain. 
However, in a vermicompost system, we add earthworms to our 
system and it changes the series of events a bit. 

First we will consider the events and organisms we have just 
mentioned as first-level consumers. They are the first ones at the 
dinner table, so to speak. 
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In a bin system, we add earthworms as the first-level con- 
sumers, and try to discourage the rapid buildup of mesophilic 
microorganisms that produce high temperatures, winch are 
harmful to earthworms. We try to keep a balance of food and 
worms by placing in the bins just the quantity of food the worms 
can eat. In most worm bins, the potential for heating does still 
exfst, however, which is why certain foods that can reside in the 
production of extreme heat are cautioned against. 

In nature, earthworms will not move into a compost pile until 
after the thermophilic microorganisms have finished! Then the 
microorganisms in the pile, as well as the organic debris, become 
food for the earthworm. Of course, other organisms, such ;is 
moid, mires, springtails, grubs, and other bacteria, also join in to 
eat this large supply of food. These can found ha vermicom post- 
ing systems, too. Some of these organisms worm growers con- 
sider pests, hut many are microscopic and go unnoticed. 

In a closed worm bin system, we keep repeating this process 
until we get the rich vermicornpost we can use in our gardens. 
In an outdoor compost pile, something always eats something 
else arid the pile will have many more levels of consumers. 

Fmst-UVEL CONSUMERS S'COND HVEL CONSUMERS THUKMtVil CONSUMERS 
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' Earthworms ano* sonip other organisms Can uhsnge consumer Levels depend' 
ir>g on whsiE they act eating. When an earthworm rats fowd dirrctSjr, it is .1 
first-level tonsumcr, bur when It tar* the bacteria in a compost pile after the 
imnal hearing process, it beromfs % second"! eve I consumer. For this reason, rhe 
old idea of n rood chain was replaced by a more realistic food 1 web- 
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Whai sue bin do you need? 

In order to decide how big a worm bin you need, you first 
need to determine bow much arid what kind of wastes you want 
to compost. Do you just want to compost your kitchen scraps, or 
do you intend to add yard wastes as well? 

First, collect and wergh the wastes that you want to fecycfe 
for one week. The basic rule of thumb is: for every pound of 
waste per weekj you need one square Foot of surface area for 
your worm bin. So if your family only produces one pound of 
waste in an entire week, a worm bin to fake care of this waste 
would need to be one foot high, by one foot long by one foot 
wide. You could have a very successful vermicomposting bin for 
your family in a small Sty ro foam ice chest if you don't produce 
much waste. Of course, no fa nily produces exactly the same 
amount of waste every week, so taking an average over several 
weeks is even better. 

Think of worm bins as these 1 x 1 x 1-foot cubes. If your 
family needs two square feet of worm bin area, place the cubes 
side by side, not one on top of tie other. Remember, It is the sur- 
face area that is important. Cubes stacked on top of one anoth- 
er still only have one square foot of surface area instead of two. 

Some people who want to recycle their kitchen wastes have 
their hearts set on one of thosn new manufactured worm bins. 
However, they don't produce enough kitchen wastes for that large 
a bin and the worms that come, with it. In such a case they must 
feed their worms additional food. This could be in the form of 
yard wastes that have been partially composted first, purchased 
commercial worm food, or food purchased from the grocery store. 
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Commercial worm bins 

Several different worm bins are now available for those 
people who are not interested i|fi building one themselves. Most 
are made out of plastic and are lightweight and easily moved, 
Several come with bedding macerial and worms — all you add is 
food. This makes starting a vermicomposting system very easy. 

Some beginning worm grov/er.s find these complete systems 
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easiest because everything is spelled out for them, However, 
some can be quite expensive. So before you, buy one, do your 
homework and decide which one is best in your situation. 

Tray system bins are becoming popular. These bins use ver- 
tically stacked trays for the composting system. You feed the bot- 
tom tray, and, when ir is half-full of composts you start feeding 
the second tray. This process continues until the top tray is full 
of compost. Then the first tray is ready for harvesting. This fray 
then goes on top to start feeding, and the process continues. 

There are several plastic-tontamer-type commercial' bins, 
some of which come complete with worms, bedding, and instruc- 
tions. They are light and porrable and usually can handle about 
two BO three pounds of waste per week. 

In areas with severe rodent problems, mewl bins might be 
the answer. They are made with twenty-six-gauge galvanized 
steel, and art extremely strong and rodent tesistant. 

Another option is to buy bin inserts. Inserts fit into name- 
brand plastic storage bins of the type rhat can be purchased at 
home centers and department stores. The inserts convert the inex- 
pensive plastic container into an effective worm L>in. The inserts 
cost less than a commercial worm bin, fit various sized contain- 
ers, and are easy to install. 

It a large- scale operation is what you have in mind, then you 
should look for a commercial, automated verrnicom posting 
machine. This is a fairiy large piece of equipment, not meant for 
household use. 

I El the buying guide at the end of this book, you'll fittd a 
small list of distributors of all kinds of commercial worm bins 
and inserts. Most retailers will be happy to send you a price list 
and more information concerning their products. Check with 
your local recycle* or home center to see if they carry worm bins. 
Many nurseries and garden centers give demonstrations on how 
to sec up a worm bin. 

Making your own worm bin 

Any container can be turned into a worm bin. Successful 
worm bins have been made from picnic coolers, Styiofoftm ice 
chests, and even old refrigerators. AN three of these containers 
have excellent insulation and can keep worms quite comfortable. 
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Plastic worm bins 

A plastic storage bin purchased at a home center can be 
made into art excellent worm bin. Plastic does not breathe, so 
extra holes- must be added eo the sides and bottom for aeration 
and drainage. One type of bin provides extra space in the bot- 
tom of the bin for liquids to collect, so holes don T t have to be 
drilled for drainage- Also, plastic is not a good tnsulator. Plastic 
bins are most often used indoors where temperatures remain, 
fairlv constant. 



Example #1: 



Materials needed 



• One medium ( 14 Eo i&--gallonj plastic bin with fid 

* Landscape shade cloth to fit 



bottom arrd sides 



I NSTRUCTIONS 



Drill six 1-snch holes in various 'Locations in the long sides of the 
bin and four holes in the short sides. Next, drill four holes in 
the bottom of the bin. These holes will be used for drainage and 
aeration. If the bin becomes toi> wet, you can drill a few more 
holes later, Bins in dry climates may need fewer holes than bins 
in humid regions. 

Clean bin with soap and water,. Dry, 

Note: Old plastic containers can also be used for worm 
bins. These should be free of chemicals and dirt that can 
harm your worms. 

Add the landscape cloth. Cut a 1 piece that wi 
and a long piece for around the sides. The 
bedding and casting from falling our of the holes. You can also 
cut squares of landscape cloth and hot-glue them over the holes. 

That's about it! Use the lid as a! bottom tray to catch worm tea, 
and use leftover landscape clotfi as a lid (or buy an extra lid if 
you can), Add bedding and worms. 



[ fit on the bottom 
cloth will prevent 
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Example ttl; 



Materials needed 

•One 18-gaHon plastic bin with lid 

•One 4 % foot-long piece of board lumber 

( not pressure Healed) 

•One I Z " x IB" piece of wincow screening 



1 Sphagnum peal moss 



d 1 



It 'll INCHE! 

FnrtME Diagram: Examine ttl 



INSTRUCTIONS 

Cut rhe board into rwo pieces that are lO'/j inches long and two 
pieces that are 16'/?. inches long. Use these pieces to construct a 
frame. The 10V 2 -inch pieces are the ends and the I67x-mth 
pieces are the sides. Make a brace across the middle from left- 
over pieces of board. 

Place the screen over the frame and staple ic on securely, then 
place the frame with screen-side up in the plastic bin. Add dry 
sphagnum moss until the top of the frame is covered with about 
two inches of moss. There will be an empty space on the bot- 
tom now, under the frame and screen. 

Now add about eight more inches of moist bedding on top of 
rhe Jry moss. This can be more moss or whatever bedding you 
prefer, Cm a two-inch hole in the lid for yentiUrion. and covet 
it wich screen- Use a hot glue gun or tape to attach the screen. 
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This plastic bin does nor require drilling any holes. The liq- 
uid, if any, will collect at the bottom in the empty space and can 
be poured off when it is time tc) harvest the worms. Since there 
is a lot of dry material in this bin, the moisture levels should be 
checked to prevent the bin trom becoming too dry. General!y t in 
plastic bins that won't be a projbiem. 



Example #3: 



There are some people who are converting old nursery flats into 
worm bins, The bin is made Hide this; 

Materials needed 

* Four plastic nursery Hats or frays with holes in the bottom 

•A piece of heavy plastic bi&g£r than the width or the nay 

« Fifteen small wood blocks oria I "/Hnch-wide dowel, 
cut into pieces 'h inch shorter than the depth of the 
nursery trays. These will supJparL the corners and centers 
of the tray^ 



'.J 



d : o- 



■ suppdpt block.! 



6 



Nursery Tkay SiiiiHi Expanded View 
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Instructions 

Line one tray with heavy plastic. The plastic should come up the 
sides and over the top of the tray. This will be the bottom liq- 
uid collection tray. If you can get a nursery Hat without holes, 
use it for this layer. 

Lay the solid or plastic-lined tray down first. Place blocks m the 
corners and one in the cents*:. Add the next tray (Tray #Z), Place 
blocks in the corners and center. Bed this layer with an inch or 
two of bedding and add food and worms, This bin is small- 
use about '/j pound of worms to start. Every time you feed the 
worms, add about one inch of damp newspaper, leaves,. coir, or 
your favorite bedding to the tray. When the worms are about to 
the top of this first tray, add the next tray {Tray H3} t 

Tray #3 now should be bedded and the worms fed there. Do not 
reed Tray #2 any more. The worms will move up through the 
holes to the fresh bedding and food, leaving the lower rray. 
Continue this process right up to the last and top [ray (Tray #4}, 
Then take the bottom tray with holes, Tray #2, and empty the 
verm i com post and place it on top. This becomes a continual 
cycle of rrays. 

Empty the bottom tray, Tray #1, of liquid when needed. 

NOTE; If you prefer stronger irays, cry building the trays 
out of 1" x 4" lumber and using 7* -inch hardware cloth, 
stapled to the bottoms, Make the bottom tray solid. 

Wooden worm bins 

Wood is an excellent material to use for worms. It breathes 
better than plastic and has better insulating qualities. Wood does 
have some drawbacks: it is heavy and it rots. So, wherever a 
wood worm bin goes, that's pretty much where it stays. 

When purchasing wood to build a worm bin, do not buy 
pressure-treated lumber. Many organic gardener do not put pres- 
sure-treated lumber in their gardens because the toxic chemicals 
used as preservatives can leach out of the wood, These chemicals 
(copper, chromium, and arsenic) can also be toxic to your worms, 
Cedar is also not recommended for bin construction. 

Untreated wood unfortunately will last only two to three 
years with continuous use, Worm bins are damp environments 
and the moisture helps to break down the wood fibers faster, 
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Some worm growers use two wooden worm bins and rotate i'lu: 
worms between the bins to allow the wood to dry out a bit, 
making it last longer. Another Idea is to coat the inside of the 
bin wirh cooking oil. 

A simple wooden box, likti a dresser drawer, can also be used 
a« a worm bin. Actually, worm bins should be pretty shallow. 
Redworms are by nature shallow feeders and you don't need a 
deep box. It's the surface area titat is really important. 

Note; When deling with finished lumber, keep in mind that 
when you ask for s 2" x 2" ipiece of i umber, you will get 
a x Vh" piece of lumbec, (Measure your pieces. before 
you go home to double -check the dimensions, J Some lum- 
beryards may have unfinished! pieces you may want to use; 
these will be a different sicei Lumberyard employees are 
generally very happy to help with measurements, so take the 
directions with you when shopping. They may even have 
strap pieces laying around that they can give you. The old 



carpenter's motto applies tc 
Measure twice, cut once! 



any woodworking project: 



Materials needed 

lumber 



7-fcjot length of 2" x 2' 

•One B-faol length al 'ti" x 12" board lumber 
(for a bin with no lid) 

or 

•One lO-Toot length OF 'h" % 2" board lumber 
(bra bin with a Jidj 

■Thirtv-five to forty 'h" screws 
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I -INCH 

ISHIUtn MiHEt 



a»N [1 MUM AM #1 

Instructions 

Gut 2" x 2" into: Four 1-foot lengths (inside corner su 
Three 1-foor lengths (bottom support) 
Cut the '/i" x 12" board into: Two 11 -inch-long pic 



Three 2-foot-jong pieces (long sides and hot com} 
Assemble die box frame as shown in diagram #2. 



ii 

mum 



IP 


□ [ 


Jp 





I X I-*ICH 

counts 



DtACftAH Mi E«f*NDEii Top View & / Dju anC C D «N£fl Support! 
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Screw a J I the piece!; together. Plate the last 2-foot piece on the 
top OJ the box- This piece will farm the bottom later. Now place 
the remaining three,. 1-foot 2" :: 2"s, one on each end and one 
in the middle- Screw together, arching the bottom to the sides. 




LilAc-.AjlM If'S 



Finally, drill 1-inch holes in the box, four holes in the bottom 
and six holes (three at the topi and three near the bottom) on 
the two long sides. 




I-IWCH DRIllCD HOLH 



DIAGRAM M 



Add bedding and worms. 

To add a lid to this box, simply cur another piece of board 2 
feet long and attach it with hinges. You can add a frame of 2" 
k 2" to rhe inside of the lid to 1 stabilize it. 

Reim-mber, this bos will drain. Place two shallow pans under 
the holes to catch the worm tea. Empty as needed. 
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This worm bin is a small one with only two square feet of sur- 
face area, It won id be great for a single person or Couple or a 
family that only produces a small amount of waste per week. 

Worm, bins can be expanded depending on your needs. Using the 
same idea, a bin measuring 2 inch wide by Jinches long by 1 
inch high could be constructed, for this you would need: 



Example #2: 



Materials needed 

•Two 8-foot lengths of 'fi" x \2" board lumher 
{and another 6 feet, if you want 3 Nd) 

* 13 Feet oT 7" x 2" lumber (Buy two or three pieces ol this 
to equal 13 Feet, iF needed. These pieces can be pieced 
together easily. ) 

• I ! /z inch screws 

I NSTRUCTIONS 

Make rhe sides of rhe bos fuse like for rhe bin in Example #1, 
except the short side pieces should be 1 foot, 11 inches and rhe 
long side pieces should measure 3 f«t. For the bottom, cut two 
pieces of lumber 3 feet long. 
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Attach the botrom to rhe sides, 



ki: in Example #1. Drill holes. 



Make lid, if desired, by using twg 3-foot-long board pieces, Place 
them side by side arid join them together with brackets or extra 
boards. Attach to the bin with hinges. 

This bin could also be made from 1/2" to 5/8 11 exterior grade 
plywood. The nice thing about' plywood is it is stronger than 
tegular board lumber and there are no seams to piece together. 
But the drawback is that it comes in large sheers* — usually 4x8 
feet sheets — and requires cuttinj; with a circular saw. 

Note: Use the same principle to make an even larger bin 
if needed. Maybe 3 feet wide iky 4 feet long by 1 foot deep? 
Sometimes it is easier to make several smaller bins, to make 
it easier to harvest and clean' them. Also, small bins have 
an advantage when it comes ito moving them, as they are 
nor impossible to move. And, if the worst happens and 
somerhing goes wrong in one bin, ail is not hsi- 

Some worm growers suggest covering air holes with screen- 
ing material to keep unwanted ppsts out of your bin. This is good 
advice for outdoor bins. If flies 'are a problem in your area, this 
is a good idea for indoor bins, too. Window screening or land- 
scape shade cloth can be cut, stapled; or glued over the holes. 

Larger and more elaborare 'worm bins are starting to evolve 
as more people explore vermicepm posting. There are those who 
have turned patio storage sears, coffee tables, and flower planters 
into worm bins. With a little inj agination, almost any container 
that has a pretty large top surface area can be transformed into 
a worm bin. Even old pieces of furniture, like a child's old wood- 
en toy box, can be converted inro worm bins. Generally, all that 
is necessary is to add aeration boles and elevate the; box off the 
ground. Check carefully when using old furniture that it is not 
covered in toxic paint. If you are not sure, sand rhe paint off 
the inside to bare wood or use a converted plastic storage bin 
inside. The plastic bin will keep the moisture from destroying a 
lovely wood piece and make it easy to simply lift the bin out 
ami clean it outside, 

Wo i in bins c.u: *ii>n i6 constructed with mi--h botto'iis. This 
allows a lot of aeration and lots of drainage for bins kept out- 
side. Moisture levels should be checked often with mesh- 
bottomed bins to prevent therq from drying out. In the winter, 
an insulating layer of newspapet or cardboard at the bottom of 
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[he bin will help keep the worms warm, If the bin rests on the 
ground, the open mesh will allow microorganisms that assist in 
the breaking down of organic materi.il easy access to your bin. 



HOW MANY WORM5 DO YOU MEED? 



Worms typically ear an amount equivalent to approximate! y 
half of their body weight per day in good conditions. Once you 
h<jve decided how much total waste you have to feed your 
worms in an average week, divide that number by seven to get 
the average amount of food you have for worms each day, 

A simple example using this formula is; 

1. A family produces seven pounds of total waste in an awt- 

2, Divide the seven pounds of waste by seven days in a week. 

% The answer is one pound of waste produced each day to 
teed the worms. 

So, knowing this, out example family needs two pounds of 
worms to eat the one pound of waste they produce each day. Of 
course, this is an average; when conditions in this are good) 
worms will ear more, and when conditions aren't so good, 
worms will e;i? less. In chapter 4, "Maintaining A Worm Bin," 
we wilt go into a mate detailed explanation of conditions and 
feeding worms in a worm bin,. 

Now, your next question is: How many worms are there in 
a pound? Well, it really doesn\ matter, because commercial 
worm- growers sell their worms by the pound. However, most 
worm -growers estimate there are approximately 1,000 adult red- 
worms in a pound. 

WHERE TO GET WORMS 

After you have figured out how many worms you need, it's 
time to buy the worms. If you purchase commercial bms ; the 
correct number of worms comes with them, and you won't have 
to worry about this. However^ for those who are building their 
own bins or those who have had a major problem and need to 
start over, you need £0 know where to buy and what you are 
buying. 
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Worms can be purchased in some garden centers and bait 
shops. The only problem with some of these outlets is that you 
usually have no idea what worth you are getting, beyond "red- 
worms" or "nightcrawlers." Mightcrawlers are not used in worm 
bins because they construct permanent burrows, hut you can use 
bait shop redworms. We recently, went to many of the bait shops 
m our area and the only thing written on the -containers was- 
"redworms," We asked the baft stote operatots what kind of 
redworms we were buying, but they didn't know. These 
unknown redworms would work in a worm bin, but it would 
be nice to know exactly which i*orm you are using so you could 
adjust conditions in the bin to their liking. Another probkm is 
the cost. Bait shop worms are \ery expensive. 

There are commercial worm growers that will be happy to 
ship you all the worms you need, usually at a better price than 
retail outlets. Ask for the worms' scientific name, so you know 
exactly which worms you are ordering. Many commercial worm 
growers will ship worms in a fieto days, depending on the weath- 
er. It is best to order worms when rhey can be shipped in mod- 
erate weather; extremely hot or cold conditions are not the best 
for shipping worms. You can find many commercial worm grow- 
ers that advertise in gardening publications or on the World 
Wide Web. 

When you order worms, the grower may ask you if yoti pre- 
fer breeders or bed run. Breeders are all mature worms thai will 
generally cost you more than bed-rtm T which are mature and 
immature worms mixed together. Some people think breeders are 
best to start with because rhey will produce cocoons more quick- 
ly, but it won't take long for the immature worms to grow up, 
either. An advantage to having young worms is chat they will 
adjust to their new home much faster than adults. If you are 
looking to receive higher numbers of worms, then buy a bed- 
run shipment by weight. The : average estimate is 2,000 per 
pound for bed-run and 1,000 per pound for aduli worms. Your 
can decide which is best in your situation. 

1/ you are lucky enough to live close to ranch lands or peo- 
ple who have horses or livestock, you might try finding redworms 
yourself* Of course, get permission to do this first — a person with 
a shovel and bucket out in a field might get into some trouble. 
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Try turning over a few piles of decomposing manure, You might 
get lucky and rind a jackpot of worms. 



WHERE SHOULD YOU PUT 
YOUR WORM BIN? V 

When deciding on a place to put a worm bin, do your home- 
work concerning the living requirements of the worm species you 
will be raising. This is especially critical if you decide the worm 
bin must remain outdoors. In colder climate?, outdoor worm 
bins may need lo be insulated in the winter, and in hotter di- 
mateSj the bin may need to be insulated in the summer, Your 
weather will dictate where your worm bin should go: in a shedj 
in a basement, or on a patio. Most composting worms work best 
at temperatures between 53 and 77° F (15 to 25°C), worm grow- 
ers agree that temperatures under 50°F or above &6°F cart be 
harmful to worms. 

Besides finding the right temperature for your worm bin, 
choose a place that is convenient for you co tend. "Worm bins 
need water, so locating larger bins next to a hose outlet would 
be a good idea, Small bins may only need sprinkling from a 
watering can. 

If you choose a large worm bin that cannot be moved eas- 
ily, remember that changing the bedding and doing mainte- 
nance cart at times be messy, An outdoor worm bin keeps the 
dirt and mess outside. Small bins c<in be cleaned and changed 
at a utility sink. 

Many worm growers who grow worms outdoors or in sheds 
find that it is necessary to keep a light on over their worm bins 
to discourage worm migration. So it's good to have an electric 
outlet nearby, just in case. 

Remember to have a place for storage of tools and items you 
need to take care of your worm bin. 

Finally, locate the bin in a place that will be aesthetically 
pleasing for you. There are people who have worm bins as dec- 
orative coffee tables, bur many people tend to keep their worms 
in the garage or basement, or on a patio. Some with very small 
bins can keep them under the sink, 

Do not piace a worm bin next to a working refrigerator or 
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anything thai vibrates. Worms do nor like a lor of moving 
around and will not do well in those circumstances. 



Extra insuUMiori 

Worm bins that are kepr outdoors may need extra insulation 
in the winter or Summer months, depending on where you Jive, 
Some hins that are not too heavy can simply he moved inside a 
shed, bam, or basement, but miny are too heavy to move, 

There are just about as marly ways to insulate a worm bin 
as people have ideas. The following is a list of insulation ideas 
thai people arc using today to keep their worms comfortable 
and happy. 

• Cover the worm bin with Styrofoam or thermal insu- 
lation. It comes in large s! leers and can easily be cut 
to desired lengths and wi frhs. It can be added right 
on the existing bos. So, when finished, the worm 
bin is completely covered. The insulation can be 
nailed or glued directly to the box. Styrofoam or 
thermal insulation does sot breathe, so make sure 
the worms have some ventilation. 

• Stack hay bales around thje box. This can be as sim- 
ple as stacking the hay iround and over the box. 
When you need to tend Sthe boxj you will have to 
remove some of the bales. We have also seen whole 
hay bale sheds constructed just for worm bins. There 
is a lot of information afcjoiir hay bale construction, 
so it is best to check out a* 1 1 the hay hale designs and 
decide which one is best mr your worm bin. 

• Locate the bin in a shady area. This is a simple and 
sometimes forgotten idei that can help when the 
weather is hot. Locate thp bin under a large tree or 
porch or on the north s^de of a shed or building. 
Try placing bushes around your bin. 

• Place a low-wattage night-light inside the box to bring 
up the temperature. Be sure to place several layers of 
thick newspaper between! die light and the worms. 

» Add a bit of fresh green waste to the bin. The ther- 
mogenic bacteria in the early composting process 
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will really best things up. You don't have to use 
much. Experiment with amounts and check occa- 
sionally with a thermometer- Place the waste on one 
sick- of the bin, so the- worms can escape ro the other 
side of the bin if it gets too hoi. 

• Place wet towels over the bin on really hot days. The 
evaporation will help cool the bin, Add a fan if 
needed for more air flow. 

• Heaters made for reptiles and bird baths can also be 
used. Check Local pet stores for ones that can be kept 
in a motsi environment and can be adapted. Some 
come with thermostats that can also be adj Listed, 

Many of these ideas can he used in conjunction with each 
other, if you live in an area that is extremely cold or hot, you 
may need to use several of the Ldeas together. 

Good luck! 

WHAT TypE OF BEDDING SHOULD YOU USE? 

Among all the ingredients and materials necessary for a ver- 
micomposttng worm bin, bedding is one of the most important. 
Bedding usually refers to the loose, moisture- re* a inmg organic 
material used to fill the worm bin or windrow. Bedding provides 
carbon for bacteria, which constitute the bulk of the nutrients 
in the worms 1 diet and also break down the organic material Fed 
to worms so tr can be ingested by worms and other organisms. 
The importance of good bedding material is one of the least 
understood aspects of vermieom posting, and improper m a j me- 
nance ot this bedding is one of the main reasons for the failures 
encountered hy those who are new to the process. 

When starting a worm bin, you must first consider what a 
worm needs ro survive. First it needs food 10 eai, environmen- 
tal conditions rbar do not change too rapidly, shelter from Sight, 
access to Other worms for mating purposes, and delicate han- 
dling. Bur most worm growers first think of what they need: 
healthy and productive worms, an odor-free and pesi-free bin, 
and cheap, easy to obtain materials. 

Bedding has to be one of the biggest variables in any worm 
bin system. Worms can be placed in bedding that is, too dry, too 
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wet, too dense, and evert too coarse, and all of these can lead 
to problems. Some worms end up living in their food, with no 
bedding ar alL These situations can certainly make caring for 
your worms a iot more difficult 

All bedding materials shou d conform to certain require- 
ments, Bedding should:, 

• retain moisture in a form ihfrc is accessible to worms; 

• sray loose and allow for air passage between the indi- 
vidual pieces of bedding; 

• allow for drainage of excess moisture; 

• not be too coarse; 

• nor be a food source that is high in protein; 

• be aged past the heating stage, for manures and green 
wastes; and 

• be a carbon source for batteria. 



Even when a type of beddin 
you should always test a small 
ding first. If the test group surv 
ty-four hours, there's a good 
will be fine, too. So, with al! 
at several bedding options and 
elated with each. 



g meets all of these r eq uire e rents, 
| roup of worms on tbe new bed- 
ives and is doing. fine after twen- 
chince that the rest of your worms 
o these points in mind, let's look 
the various pros and cons asso- 



Peat moss, or sphagnum rnoss, has been one of the most 
widely used of all the worm beddings for commercial worm 
growers. Many people have preferred to use "Canadian* peat 
moss, because it is believed to oe a much more sterile medium; 
whereasj American peat moss is more likely to contain impuri- 
ties and be tough and stringy, which might prove harmful to the 
worms, However, some worm growers use American sphagnum 
moss and thoroughly "leach" t before using it as worm bed- 
ding. To leach the moss, it must lie soaked in water for several 
hours and then squeezed of excess water. This is done several 
times until only clear waLer runs from the mOSS, Many breeders 
still prefer to ship worms in Canadian sphagnum moss- 
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Peat moss has advantages and disadvantages. However, 
many worm glowers believe [hat, despite the advantages, the 
moss should not be used because it is a nonrenewable resource 

ADVANTAGES: 

• Moisture retention. Because it retains moisture so. 
well, peat moss can keep moisture levels up, so ihm 
even in dry climates the bin doesn't have to be 
watered as ofren. 

■ Cleanliness., This is one of those characteristics you 
can only appreciate if you have had prior experi- 
ences wjt.ii bedding materials that are not so easily 
handled (such as manure). Properly moistened moss 
is easy to handle, and, iF you should drop a little, 
just let it dry, and vacuum or sweep it up. 

• It has no odor. Though worms will convert bedding 
and food to earthy-smelling vetmicompost, some- 
times a bedding- can take on an odor that some peo- 
ple may find unpleasant. Pear moss will not do that, 

■ Availability Most garden-supply shops or nurseries 
will have this material on hand* A medium-sited bag 
can usually be purchased for just. a few dollars, but 
larger quanriiies can get quite expensive. 

• Consistency. A large bag of moss can last several 
months for the average indoor worm system. This 
can prevent the worms from being subjected to the 
rapid changes that can occur when the bedding is 
changed, 

• As an enhancer to other bedding. Sometimes a bed- 
ding witl become dense and need loosening up, or 
sometimes the bedding will dry out too quickly. Peat 
moss is perfect for correcting these problems. By 
adding a 30 to 50 percent mixture of moss to the 
bin, the necessary moisture level can be retained. In 
beddings that are too dense, peat moss will open it 
up and allow more air into the bin. Peat moss is 
acidic, and when mixed with bedding materials that 
are on the alkaline side, the peat moss can serve to 
bring things into a better pH balance. 
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DlSADVANtAGES: 

• The cost. Many types of worm bedding arc free, and 
since most people must bjuy pear moss, this can be 
a disadvantage. 

■ It is acidic. I'eat moss is i lightly acidic, and worms 
sometimes will not like moss as a bedding if they 
were kept in an alkaline bedding before. You may 
need to gradually acclims.re ihe worms to the new 
conditions. To do this, simply transfer some of the 
old bedding material, worms arid all, to One side of 
Mil' new bed, opposite rhemoss bedding. The worms 
will then move into their new bedding at their own 
pace. This procedure should be used whenever you 
pi net; riL-wlv received worms into a bed that contains 
materia;! other than that iii which they were shipped. 

• It's a nonrenewable resource. This means it cannot 
be reproduced, and is therefore recognized as envi- 
ronmentally and commercially unsustainable. This is 
peat moss's biggest disadvantage, antl one reason 
many commercial worm growers no longer use or 
recommend it. 

All in all, peat moss is truly a remarkable substance, and a 
bedding material once widely used hy vermiciifturists around 
the world. 

Newspaper 

Newspaper is a good bedding material, especially when 
mixed with dry leaves or strawy which prevents the paper from 
compacting. Black inks that ate now used in newsprint are non- 
toxic to the worms, too. 

Advantages: 

• Generally cost-free. Instead of recycling the morning 
paper at the recycling center, use it in the bin. 

• Readily available. You Clan obtain newspaper any- 
where, 

- Odorless, 
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• Easy to prepare. Just tear it into thin Snips. 

• Recycles the paper. Worms, can mm the newspaper 
into a wonderful product. 

DISADVANTAGES: 

• Torn newspaper tends to compact in the bin. 

• Ink can rub off on your hands. 

It should be mentioned that we are talking about regular 
newsprints not the glossy, multicolored advertisements found in 
the newspaper. There is still some debate about how safe the col- 
ored inks are for worms, so these should probably be avoided. 

If you have a paper shredder, then use it to shred your 
newsprint. The smaller pieces of paper will hold moisture better 
than larger hand-torn paper. 

Many offices now shred documents for disposal, and there 
has been quite an argument about using these papers from com- 
puters and copiers in worm systems. There has been no research 
about whether using such paper will cause soil and compost con- 
tamination, so some would say it is better nor to use therm But 
some worm growers say that the levels of toxins associated with 
these inks are so small they should not be a problem. So, the 
debate goes on. There are several worm growers using shredded 
computer paper and having no problems. If you have access to 
these papers, you might want to try a small test bin and see for 
yourself. 

Compost jfom phut material 

This type of bedding can be any plant material that has been 
hroken down past the heating stage. Some worm growers like 
leaf mold (partiaSJy decomposed leaves), whiEe others use only 
composted grass clippings. 

Advantages: 

• No cost. Many people are happy to find a place that 
will take this stuff so that it doesn'r go to landfills. 

• Compost is a worm's natural environment. 
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DM. ADVANTAGES: 

• Time, You must wait for the decomposition process 
to be far enough along (past the heating process) or 
you could cook your wo cms, 

• Compost, especially tea./ rntbid, can compact in the bin.. 

« It can bring in uninvited guest* to your bin. Since 
you must compost outdoors, other composting organ- 
isms can be present in the compost. 



7\nimal manures 

Manure that has been parti;, 
tat for worms. It is high in 
worms love. 



ADVANTAGES: 

• In some areas it is free 



y composted is a perfect habi- 
orgainic compounds that composting 



lor the hauling. If you're 
lucky enough to live whdre livestock is kept, many 
ranchers would love to have you haul off as much 
as you want. 

• Worms really love it. For some, it's their natural 
habitat. 

■ Manure contains high levels of nutrients. It can be 
a food stock, too. 

• The castings that come from worms living in com- 
posted manure bedding aire extra nutrient rich, 

• Small amounts of unedm posted manure can be 
added to outside beds or bins* This manure can 
warm up a coo! bed a bit and worms will nibble at 
the edges- 

Disadvantage: 

• May not be available to everyone for free, 

• The odor of composting manure can be very objec- 
tionable for the first few I days. 

■ Many other organisms, (ike mites, centipedes, and 
flies, also like composted manure and can be brought 
into your worm system. 
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• Time, You must compost the manure past the beat- 
ing stage. This can take from a few weeks to sever- 
al months, depending on weather conditions, 

• Some manures should be leached (washed) to rid the 
manure o.f de-worming medications, urine,, and 
salts, * 

• Manure can compact easily in the bin. Other animal 
manures afso need to be washed, for various rea- 
sons. Horse manure needs ro be washed to remove 
the de-worming medications that are routinely given 
to the animals. This medication will be harmful to 
your worms. 

Rabbit manure usually contains a very high content of urine. 
Repeated washing* are necessary to clean it thoroughly. It can 
also be very acidic; some worms growers who use rabbit manure 
will add calcium carbonate (limestone flour) to neutralize the 
acidity. Be sure to check with your pH meter to he sure. 

Sheep, goai f and pig manures can also he used, but they have 

'Washing manure: 

Where diiji-y eows and steers are kepi in dose quarti-rs, i Lille manure hits been 
shown to be high in urine and salts, so washing these diem ma Is our oi rig 
manure bjHSmej necessary. 

To wash ihc manure, you may need id soalc it, .so thar water a Ms to torn- 
aJsmlj pass Through and disuire jway any barnihil chemicals. Some worm grow- 
er* will wash their rutfttl d manure right in the EfttCfc bed. Just add water to 
the truck bed until full intl then allow the water 10 drain out- Another 
it) da tluh is tti add manure to a garbage can thui h*s holes in ihr butreurt. Fill 
the L^n liiilfwAV full of manure and then fiS I the can up with water. Allow she 
can to dram, Some worm growers recommend filling the can three fo five times 
to be sure the manure is thoroughly washed and free of harmful chemicals. 

Nesi, plate The washed manure in pi It* to dry and compost, This proeess can 
rake from two weeks rr> seveial months, depending on weather tondirioHs. 
When the composted nianunre- is ready after the heating process [always watT 
ar least two mo*e days after the heaung has stopped before uttrod tact ng 
warms}, many powers will test the manure wrth a small group oi worms. [I 
the worms aren't advetseiy affe<rtccl sfti;r tweniy-tour hours^rhat is, you don't 
see them dying or trying to escape— then the many re h probabfy jftjjfc lot rhe 
rest of your worms. 
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a higher nitrogen and protein percentage than steer, horse, and 
rabbit manures. They should b: completely composted, which 
will lake a bit longer; they can be more acidic as well. Calcium 
carbonate may have to be added; to these manures as well. Check 
pH carefully. 

Poultry manures from chsdkens and turkeys have special 
problems. Heavy metals are associated with these manures, so 
they must be thoroughly washed. Mosr worm growers use only 
smalt quantities of poultry manures in feed stock and not in bed- 
ding, because of the very "hot"j nature of this manure, ft has a 
very high content of nitrogen and protein 

Coir (coconut fiber) 

Coir, also known as coia, is the shredded fiber of coconut 
husks- It has the consistency qf peat moss and some of peat 
moss's great moisture-retaining properties. It is becoming more 
and more popular, since it is a renewable resource, unlike peat 
moss. For the areas that produce coconuts, the discovery of a 
use for coir is very beneficial economically. 



k OVA NT AC SS: 

• Retains moisture very we 

• Mixes well with other 



I, 

redding material to help 
retain more moisture and to fluff up dense beddings. 

* Odor- free. 

* Very clean ro use. Like pear moss, if you spill some, 
it's no big deal—just let t dry and sweep it up. 

* Has a good pH of about 6 to 6.5. 

* Doesn't compact in the bjn, 

DISADVANTAGES: 



• Cost. It can be expensivq } considering chat a lot of 
bedding materials are free. 

Wood chips 

Wood chips can make an excellent bedding. Most worm 
growers mix wood chips with other bedding materials because 
they can dry out easily. 
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ADVANTAGES: 




- Odorless. 



• Mixed with other bedding, they keep bedding open 
and loose and allow an 1 to get in readily, 

• They can be reused. In bedding, the wood chips 
aren't broken down quickly, and usually, when the 
worms are harvested, the wood chips can be picked 
or screened out and used again in another bin. 

• Cost. Many people can obtain wood chips from 
land sea pers for Eree. 

DISADVANTAGES: 

• Cost. Many people cannot get wood chips for free 
and must purchase them in bogs. 

• They dry out quickly, 

■ They are large and must be mixed with some other 
bedding. 

Sawdust can also be used as a bedding, much like wood 
chips. People who do woodworking have .a large supply of: saw- 
dust. 

BEDDING THE BIN 

There are various ways to do this, depending on the kind of 
bin you. have and what type of bedding you choose, but we will 
explain a simple type of bed. If you have purchased a commer- 
cial worm bin, follow the instructions that came with the bin. 

Once you have decided on the type of bedding, prepare it if 
necessary, Many of the tnost successful worm bins are a mixture 
of several beddings. Don't feel you have to use only one type of 
bedding. 

Kill your bin three-quarters full with the bedding. Make sure 
the bedding is just damp; when you tightly squeeze The bedding, 
no more than a few drops of water should come out- 
Add one 10 two hand Ms of garden soil to provide grit for 
the worms and the necessary microorganisms for composting. 
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This is generally done far brand-new worm bins. For rebedding 
a worm bin, a handful or two of vermi com post will add [he nec- 
essary com posting microorganisins. Then you can add one of the 
additives below for grit. Mi's a ,bit. 

Add the worms, and you are off to the races.. 

Don't forget to feed the worms, too! 

Bedding Additives 

As we just mentioned, soil -(should be added to the bedding 
to provide composting bacteria and microorganisms that will 
help the worms turning wastes; into vermicompost. There are 
other additives to neutralize the pH in the bedding (improving 
conditions for the worms} and provide extra minerals for the 
worms, microorganisms) and finally for the plants. 

Dried eggshells are perfect tor neutralising the pH of acidic 
beddings and for providing grit) for the worms, 

Calcium carbonate will do the same thing, but eggshells are 
Jree. [f you do decide to purchase calcium carbonate (powdered 
limestone) remember that a little goes a long way. A word of 
caution: H yd rated lime is not the same thing as powdered lime- 
stone. Score clerks have gotten 'the two confused, but hydra ted 
lime will make your worms verjf unhappy and in many cases kill 
them* 

Rock dust is another produtt many worm growers use and 
recommend. It provides grit aid minerals for the worms and 
microorganisms, The vermicompost produced with rock dust is 
full of trace minerals needed for good plant growth. 
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Maintaining a Worm Bin 



WHAT TO FEED THE WORMS: DO'S AND DON TS 

Most organisms need a balanced diet, and earthworms are 
no exception. They prefer a balanced diet of cellulose (carbohy- 
drates), fat, protein, and minerals. This diet sounds much like 
our own— and it [*. The organic material that is fed to worms 
is usually referred to by worm growers as "feed stock." Et is usu- 
ally a nitrogen-rich material that also provides energy to the bac- 
teria in the bin. In some cases the feed stock and the bedding 
material are the same, but this isn't always the case. Most feed 
stocks are very high in moisture and lacking in bulk. These foods 
soften quickly and don't provide enough space- for oxygen to get 
down into the bedding material. 

Most people start a home verm [composting system so they 
can recycle the kitchen wastes they produce. Vegetable wastes 
provide- a basic vegetarian diet that is perfect for worms in a 
home vermicomposting system. However, commercial worm 
food is also available. One advantage to commercial food is you 
blow it is balanced and worms will eat it. Some worm grower* 
say it is good to use commercial food when starting a new bin t 
so, if your worms are unhappy with their new home, you will 
know it is not the food thev are objecting to. This sounds great, 
hut commercial worm food isn't available everywhere; it is man- 
ufactured in Australia and sometimes the cost can be prohibi- 
tive* So what do you feed your worms? 
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Food examples 



Vegetables (including peels and tops) 
fruit (peels and flesh ) 
Co^ee grounds, including filter 
Tea leaves and tea bags 
Kelp meal 
Plain breads 
Rice 

Cornmeal 
Pasta 

Cakes, muffins., biscuit's 
Melons {a worm favorite) 
Brown sugar 

Floral arrangements 

(be sure the plants areinot poisonous, like oleander) 
Crushed eggshells 
Cereal 

Pi 22a crusts 

Cheese (small amounts) 
Macaroni salad 

''Cornposted or aged green, 1 waste and manure I rem p ant- 

earinfj arm™ Is like horses, tows, rabbits, and sheep 
And many more! 



*We muit trnphaijM here. Thar green wasre and manures must first be torn- 
posted- The maji reason for chij is rfcat green wastes can produce, high tcm 
peratutes and nitrogen-based ga&es thdl can be lethal ro worms, Alw, manure 
may t!>n,Tain high levels, pi salrs iirtd ammonia, which must first be leached aur. 
For detailed instructions, see chapter 3. 
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Foods to avoid or limit 

Citrus 

Meats and bones 
Garlic 

Heavily spiced Foods such as many Asian and 
Mexican dishes 

Hair 

Carry products: milt, yogurt, or butler 

Fresh g^een wastes and fresh manures 

Poisonous plants 

Oils 

Salt 

Wood ashes 
Pet feces 

Absolutely no metals. Foils, plastics, chemicals 
(including solvents and insecticides), ot soaps 
should be placed trt the worm bin at any time. 

Many of the foods listed in "Foods to avoid or limit" are iioi 
necessarily bad for worms. Foods such as meat and eggs are not 
recommended for home wermicomposring bins because they have 
some unpleasant side effects in [he bin. The biggest problem is 
odor. Meat find J airy foods can produce very strong odors when 
the proteins in them break down. Most worms won't at all mind 
chewing on a nice chicken bone once in a while, but, for bins 
kept inside, care muse be taken when feeding these foods. 

Another problem associated with the decomposition of pro- 
teins is that it will attract other animals that can become pests. 
The smdl of a nice rotting piece of meat is something a fly just 
can't resist. Ants, mice, and rats are also attracted to the smell. 
Most people with indoor worm bins would rather not put our 
the "come and get it" sign for pests by using high protein foods 
in the worm bin. However, some worm growers do occasionally 
use protein foods, like bits of chopped egg t to provide the worms 
and other organisms in the bin with Mtra nitrogen and protein, 

Finally, some foods, such as citrus^ with a high level of acid- 
ity can be toxic to worms and other organisms. These foods 
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should be used sparingly, if at alh Citrus peels contain a chem- 
ical called D'hmonene, which is brie ingredient used in pet sham- 
poos to kill fleas and ticks. If you would like to try feeding citrus 
peels to your worms, run the rirjds through the blender to make 
a slurry. As more surface area oif the material is exposed, bacte- 
ria are able to break ir down faster and ir spends less rime in 
the bin. Always be certain to biiry the citrus down in the bed- 
ding and keep several thicknesses of wet newspaper sheets on 
top of the bedding to insulate lit. It also should be noted that, 
pesticide residues On plants can; be toxic to worms, so all food 
entering the worm bin should first be washed. 



Qfit 



Worms grind up their food 



n their gizzards. Just like birds, 



worms rk:cd grit in their diets to help the gizzard grind the food 
mro smaller particles, In nature; when a worm feeds, bits of soil 
are taken in with the organic material and the gizzard can use 
these bits of soil to help the digestion process. However, "in worm 
bins that use primarily kitchen wastes, it becomes necessary to 
add grit. It's a good idea to sprinkle some fine soil, rock dust, 
or eggshells over your worm bih every few weeks to make sure 
there is enough grit for the worms. Some worm growers even 
use fine sand (but not beach ^andj. Beach sand can be very 
coarse and may contain high levels of salt. 



Pathogens 



Wh 



en ever wastes are recyc 



ed, safety questions arise: Can 
pathogens such as E. col i or salmonella be found in my worm 
bin, and if so, are they a problem? The latest scientific answer is 
that, even though these and other bacteria can live quite nicely 
in a worm bin, they are rarely if ever a problem — and scientists 
don't yet know the reason why. ! What follows is the current state 
of research. 

If you are using a vegetable; waste system, then most 
pathogens should not be a problem. Bacteria such as 
E. coli are generally associated with undercooked meat, and sal- 
monella bacteria is introduced by contaminated fecal matter. 

There is ongoing research concerning pathogens in industri- 
al wastes, and so far the preliminary results are excellent. Initial 
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research is pointing to the capability of the worm's digestive sys- 
tem to destroy the pathogens it ingests. So far, worms have been 
shown to destroy salmonella, £. coli, and other fecal pathogens 
in contaminated food to levels below health department guide- 
lines. One county in Florida added worms to its sewer sludge at 
a waste treatment plant and found pathogens were indeed 
reduced to meet Environmental Protection Agency (EPA) 
pathogen standards, Again, these are preliminary findings, and 
more .research needs to be done to figure out j;isc what is going 
on inside the worm's digestive tract to kill the pathogens. 

The EPA recommends composting possibly contaminated 
material at high temperatures — 170"F (55"Q— for three days to 
greaily reduce she number of pathogens. Obviously, allowing a 
worm bin to reach this temperature would kill your worms, but 
pre-com posting the materials you suspect might contain 
pathogens, in an outside bin or pile for the recommended time 
and temperature before using them in your bin would be a good 
idea. 

As far as catching anything from your worm bin, good 
hygiene shotiid always be practiced when handling any soil prod- 
uct- Washing your hands and tools \s always a good idea- Tell 
children who have worm composting systems in their classrooms 
to wash their hands after working in the bin, and for very small 
children, tell them nor to eas II! 

Pel Feces 

Pet feces of any kind should never be placed in the worm 
bin, As we just discussed in the previous section, a worm bin 
cannot reach temperatures high enough to kill pathogens. Also, 
fresh pet wastes come under the category of green manure and 
can heat up your worm bin quickly, hurting your worms. 

Cats can harbor the protozoa for a disease called toxoplas- 
mosis. The protozoa are passed in infected cats' feces, and when 
humans come in contact with the feces they have a chance of 
catching this disease. Pregnant women are usually warned about 
this problem by their doctor and are advised ro let someone else 
clean the litter box it they have cats. Fetuses that come in con- 
tact with this protozoa before birth can be born with serious 
brain damage, 



Maintaining a Wofm fli-n 57 



Unfortunately, if you put cat feces in a worm bin, the toxo- 
plasmosis protozoa will pass intact through the earthworm, 
Then, when you are cleaning exchanging bedding, the protozoa 
can accidentally be inhaled or titer through a break in the skin. 
So do keep pet feces out — and. don't let your cat use your worm 
bin as a litter box. 



HOW TO FEED YOUR WORMS 

* Saving the food wastes. Pirn, you must collect the kitchen 
wastes to feed your worms. M any people put a plastic bucket 
under die sink or keep an extia small trash can next to their 
regular trash container. One got d idea for a container ts to recy- 
cle a one-gallon plastic milk jug. Cut the top off so it's wide 
enough to get food wastes m easily, hut leave the handle intact. 
When this container starts to get grimy, toss it out in the recy- 
cling bin and cut another one. Actually, any container is fine as 
long as you don't use a lid on it- Placing' a tight lid on the con- 
tainer keeps fresh air our, thereby promoting the growth of 
anaerobic bacteria. 

Anaerobic bacteria grow in (environments that lack oxygen, 
These bacteria do a far less complete job of breaking down nutri- 
ents than aerobic bacteria and usually leave lactic acid or ethyl 
alcohol as their end products, These end products increase acid- 
ity, which can be harmful to w<>rms, so it is important to try to 
limit the growth of anaerobic bacteria in your bin. 

If you are bothered by flies I or other insects buzzing around 
your waste container", make a 
screening from an old screen d 



fine screen lid. Use a piece of 
aor or window and tape it to a 
piece of thick cardboard that has a hole cut out of the center. 
Of course you can get fancier with your lid project, but this will 
work. 

• Preparing the food. Most kitchen wastes can be placed in 
the bin without any preparation. However, the outer leaves of 
some vegetables have been sprayed with pesticides; these should 
be washed before they are fed ti the worms. Washing everything 
is a good habit to get into, so you don't have a toxic problem 
later. Some of the vegetables and fruit that are known to have 
pesticide residues :ire strawberries, cucumbers,, peppers s cabbage, 
and apples. 
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Many worm growers recommend chopping or grinding food 
in a bod processor or blether to make rhe food easier for the 
worms to eat. This is up co you: Larger pieces need to decom- 
pose a bil before the worms can eat them and will thus take 
longer to recycle — bur they will be recycled. 

Worm food or feed stock needs co be moist before going in ro 
the worm bin, This is generally not a problem with vegetable 
wastes— if anything, vegetable wastes can sometimes be too wet, 
If you have dry kitchen waste, such as dry bread, soak tt and 
wring it one to a damp consistency. You can mix dry food with 
vegetable foods that have a large moisture co merit to produce a 
insist diet. Some growers who feed a dry commercial food will 
sprinkle the food in the bin and then sprinkle water over it. This 
is easier for them, 

One word here about water: A number of worm growers 
caution against using chlorinated water in your worm bins. The 
chlorine, they say, will eventually harm your worms. If you live 
id an area with chlorinated water, you can buy dechlorination 
drops at any fish store or use distilled water. However, if you 
are feeding fairly wet vegetable food to your worms, you may 
not need to add additional water. 

■ Where to put the food in the bin. If you have purchased 
a commercial worm bin, then follow the directions given with 
the bin, One commercial worm bin has you spread the food 
evenly over the bottom worm tray. If you have constructed your 
□ wn worm bin or built one of the bins described m this book, 
then you should feed your worms using an area method. 

Divide your box in sections or areas of feeding. For Small 
boxes, these areas can be very simple. Try numbering each cor- 
ner and start feeding first in area one s then area two, and so on, 
until you are back to one again. If you are feeding once a week, 
it will take you four weeks before you get back to one again. 
Hopefully, by the time you get back to the first area, the food 
will have been eaten by the worms and will no longer be rec- 
ognisable. tjPE a good idea to make s note of where you fed the 
worrits last, so you don T r pur the food in the' same area again. 
A. simple record sheer or piece of colored tape that you can move 
from corner to corner will work. Record sheets can also include 
information on what kind of food and how much was fed to the 
worms at each feeding. This can help you find out what kinds 
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or foods your worms like and how much is enough to feed them. 
Larger bins have more areas in ,which to place the worm food. 
Make a map of your feeding areas and keep it by the bin, One 
way to do this is to divide the surface area of your bin like a 
tic-tac-toe board. Slip the map into a plastic sleeve and use an 
erasable marker, grease pencil, di reusable sticker to mark the 
area last used. When it's time :o feed the worms again, move 
the sticker or re-mark the map These sleeves can be mounted 
to the side of the box or on "the lid for convenience. 

• Bow often should you feejd the worms? There are no spe- 
cial hard-and-fast rules about when yon should feed your 
worms. Some people like feeding them twice a week because they 
don't like the smell of their kitcnen waste container if they don't 
empty it often. Others will wait and feed the worms once a 
week. It really doesn't matter wjhen you feed the worms as long 
as they are getting enough foop. If you're not sure, check the 
bin daily at first and watch tha food gradually disappear. This 
is an especially good idea when I baby worms begin to hatch and 
feed, to make sure they are getting enough food. When the food 
is almost gone, add food to tha next area. As you gam experi- 
ence caring for the worms, you will know approximately how 
much food they need. 

If you are worried that opening your bin to look at the 
worms is disturbing them too much, remember that they can't 
see red light. So, if you check your worms at night usmg a flash- 
light with red cellophane over it, they will never know you have 
been there. 

• How to put the food in the bin. When you have deter- 
mined where to put the food, pull back the top layer of bedding 
using a small hand trowel and bury the food about two inches 
deep. Replace the top bedding. Covering the food controls odors 
and makes the bin less attractive for flies and other pests. Some 
worm growers prefer to scatter the food on the top of the bed- 
ding and then add more bedding on top, Experiment and deter- 
mine what works best for you. 

A note about adding fruit juice to your bin: Sometimes when 
fruit juice is added to a bin and dry bedding is placed on top, 
the juice will wick its way up. You end up with juice-soaked top 
bedding and every fruit fly in town coming to your house for 
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dinner. IT you have leftover juice to feed ro worms, go Ahead and 
pour it in, but place a couple of shwts of wet newspaper on top 
of the juice. The juice is less likely to wick through wet paper. 
Replace your bedding on top of rhe newspapers. 

* How much food waste can a worm eat? As we calculated 
in chapter J, generally speakingj two pounds of earthworms will 
eat one pound of organic- material or kitchen wastes in twenty- 
four hours, Under perfect conditions, this amount could rise to 
two pounds of earthworms eating two pounds of kitchen wastes; 
and under poor conditions the amount will fall to less then one 
pound in twenty-four hours. Watching the amount of food con- 
sumed by the worms is one way to cell how well they are doing. 

TEMPERATURE, MOISTURE, PH, 

AND AERATION REQUIREMENTS 

The environmental conditions in worm bins are quite impor- 
tant, in nature, if the soil gets too hot or cold, the worms can 
regulate their body tempera cure by moving down deeper in the 
soil. If rhe soil gets too acidic, the worms can simply move to 
another area. In keeping a worm bin, we are responsible for 
making sure our worms have tolerable living conditions. Drastic 
changes can send worms into shock and they can stop eating or 
breeding. Worms that have gone into shock may take some time 
to recover, and some may never recover and will die. Monitoring 
your worm bin is essential in keeping track of living conditions. 
You'll know when a problem is occurring, so you can take cor- 
rective measures. 

• Temperature Worm bin bedding should be kept ar tem- 
peratures from 55 to 77"? {\5 to 25°C). The optimum temper- 
ature for worms is between 72 and 74T (around 23 ro 24°C). 
Use a thermometer to check temperatures in the winter and sum- 
mer. Special compost thermometers are also available—these 
have stems that are two feet long. Temperatures over S0 D F or 
under 55 8 F in the worms' environment will greatly slow down 
their activity, Redworms will he severely stressed when temper- 
atures fall under JtTF (10°C), If you Jive in an area where it 
becomes very cold in the winter, consider moving outdoor worm 
bins inside or adding extra insulation to rhe bin for the winter. 
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Freezing temperatures can kill your worms. 

Bedding, temperatures above fMT (.10 e C) can also be harm- 
ful to your worms, and anything above 9D*F can be lethal. If 
your bedding is starring to get too hot, check the location of your 
worm bin, Is it in the sun or in a poorly ventilated area, or are 



the air holes in the bin blocked 
basement or back closet of yon 
keep air flowing in the system, 
evaporate with good airflow ar 



Consider moving your bin to a 
house. Add extra bedding and 
he moisture in the bedding will 
d keep the temperatures down. 



Watch moisture levels carefully and keep the levels up with extra 
water if needed- 

• Moisture levels Moisture levels are very important to 
worms. Their bodies contain approximately 75 to 90 percent 
water. Worms breathe by taking in dissolved oxygen through 
their skin, which must be kepi moist. If worms dry out, they can 
no longer breathe, and they w 11 die. Studies have shown that 
worms can live completely submerged for over an hour in oxy- 
gen-rich water, but, as soon as the oxygen is removed, they die, 

Moisture levels in bins should be kept between 70 and 80 
percent. This is the optimum moisture for worms. In very dry 
climates, bins may be a bit drier f Try not to let the moisture level 
dip below 60 percent. In summer months, consider placing a 
piece of plastic over the top ofl the bedding to help keep mois- 
ture in, It you use plastic, make sure there are enough air holes 



in the sides of your bin. 

In an outside worm bed or windrow, worm growers report a 
good top moisture level is between 35 and 45 percent moisture. 
This ensures adequate fresh air in the soil. However, some worm 
growers recommend an average' moisture level of 55 percent.. 

Check your worms at different moisture levels and charr 
their activity: Are they eating well, reproducing? Decide what 
moisture content your worms like best. Moisture meters or a 
moisture probe can be purchased at nurseries or electronic 
stores to check moisture levels, and are a good investment for 
the worm grower, 

• pH levels pH is a chemistry term for "potential hydrogen." 
pH measures acidity to alkalinity, on a forteen- point scale. On 
the pJI scale, the number one indicates the most acidic, the num- 
ber fourteen the most alkaline, and the number seven is neutral. 
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So, iJ you measured a sample of Suit to be six and a half on the 
pH seale, you. would say h is slightly acidic, Ef you have a swim- 
ming pool, most likely you have checked its pH levels yourself 
or seen someone else do it. 

Most plants and animals do well in the pH range of six to 
eight. This is also true of worms. If you could keep your worm 
bin at a pH of seven (neutral), you would have happy worms, 
However, depending on living conditions and which foods your 
have fed the worms, the pH wiil fluctuate, A pH meter can be 
purchased to check the pH ot your worm bin easily. Chemical 
test kits are also available, but these are messier, and one mis- 
take voids the whole feSt- 

* Aeration In chapter 3, we talk about the breakdown of 
organic material and how this cakes place in a composting sys- 
tem. In a worm bin, we strive to keep oxygen levels high to keep 
the aerobic bacteria happy and eating the organic material. 
Oxygen is also necessary for the survival of our worms. For a 
worm to breathe, oxygen must dissolve in the mucus on the 
worm's skin. Without oxygen, our worms die and ihe aerobic 
bacteria die, setting the stage for a takeover oi the worm bin by 
anaerobic bacteria. A good indication of anaerobic activity is the 
presence of odors. Keeping bedding loose and providing air and 
drainage holes in the bin are all good ways ro ensure enough 
oxygen is getting into the bin. Some worm growers will actual- 
ly turn their beds over every now and then to get added oxygen 
deep into the beds if rhey feel the bedding is getting compacted. 

HARVESTING 

Finally, you have the worm bin set up and going. Your 
worms are eating your organic wastes and now there is I i trie or 
no original bedding visible in your bin. The original bedding has 
changed to brown and earthy-looking verm icom post, 
Vermicompost is a mixture of worm castings and decomposed 
organic maccer. This process can take anywhere from six weeks 
to four months, depending on Hie size of the bin and the num- 
ber of worms in it. The volume of the bedding will decrease over 
this time, making the environment more and more hostile for 
the worms. It's time to harvest- What a .great dayT Now what 
do you do? 
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Worm growers who have purchased commercial worm bins 
usually don*t have to worry about harvesting too much. These 
worm bins come with specific instructions, which work quire 
well, about when and how to harvest, the worms and castings. 
For those who have made rheir own box -type bin system from 
either plastic or wooden boxesj; there are several different ways 
to harvest die citings and the forms, 

NOTE: When harvesting worms and vermicompost, some 
harvesting methods involve moving the worms from one bin to 
another. If you are planning to move your worms, you should 
always have the new bin bedded and ready to receive the sort- 
ed worms before you start harvesting, to reduce the stress on 
the worms.. 

• Sorting method; Many wofcm growers who have small bins 
•ivl •••'.::*'.,!•.:: r, the vermk-umposj and worms in the bin is m casv 
method. One benefit of this metjhod is that it doesn't disturb the 
worms too much, and it altowls you to remove as little or as 
much of the vermicompost as yjou Want* 

Begin by carefully separating the vermicompost from the 
uneaten food and the worms, Use a paintbrush to move the ver- 
micompost to one side. Scoop rhe compost out. Wait a few min- 
utes for the worms to move deeper into the bin and repeat the 
process until all the vermicompost is removed. The last layer will 
be thick with worms. If you ne&d to remove some worms, do 50 
now, or place new bedding on top and start composting again, 

• Screening method: This method involves separating the 
worms from the vermicomposti using a screen. One way to do 
this is to dump your worm binfs contents, a bit at a time, on a 
framed, %- or V^-inch screer). The vermicompost will drop 
thruugh) leaving worms and larger particles of food ,md bedding 
behind. Return the worms back to a clean and Freshly bedded 
bin or bins. Keep in mind that this method does stress the 
worms, and it may take them a tew days to recover. 

Another method involves using a screen inside the bin. This 
method works great for small bins. Place a piece of flexible 
screen (^it-inch of so) on top of your worm bin when it is time 
to harvest. Use a big enough piece of screen so the screen will 
go up the sides of your bin. You will use this extra screening to 
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fift the top section out later. Now. re bed the worm bin nghr Ob 
top of the screen, This now becomes the top part of the bin. The 
worms will now move up through the screen 10 feed On the new 
food and bedding. When the worms are established in the top 
bedding, lift the top part our of the hin by the screen, Dump out 
the fine verm icom pose in the bottom and pour the top part bade 
into the bin, Repeat thiis process again when the bottom pa.it of 
the bin is ready to harvest. 

• Light method; Worms are photophohic, which means (trey 
do not like light. To use light to he!p you, dump your worm bin 
in a tall pile on a piece of plastic. (Larger bins can be dumped 
3, bit at a time.) Shine a light directly overhead— or do this out- 
side on a sunny day — and the worms will burrow back down 
into the pile to get away from the light. Now brush off the ver- 
nncompost or castings off the top and sides of the pile and place 
them to one side. When the worms are exposed, wait until they 
burrow back down into the pile. Do this until the worms are 
completely separated from, the compost. Now you have a pile of 
worms to se pa rate into new bins or sell. Be sure to have new 
bins ready to receive the worms right after sorting, because 
worms exposed to light for too long wilt die. 

• Moving method: This method, which works well for larg- 
er bins that are too heavy to lift, involves moving the worms in 
your bin from one area to another, When the bin is ready to be 
harvested, move the contents of the bin over to one side. Now 
rebed the empty side with the same kind of bedding you used 
initially. Start feeding the worms on the new side only. The 
worms will start moving to the new side for food and clean bed- 
ding, This will cake several days. When die worms have moved 
over, harvest the old side. Add new bedding to the old side and 
repeat when necessary. 

•Water method: Some worm growers prefer to use their 
worm eastings in liquid form. One way to do this is to harvest 
the castings by dissolving them in water. Spray your worm bin 
with Water and collect the casting water that comes out, being 
careful not cd waterlog your worms for too long. Rebed the 
worms as quickly as possible. 
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Another way this can be accomplished is to use the moving 
method described earlier. When the contents of the bin are 
moved over, add a screen partition to the bin- Now re bed the 
other side and feed the worm,? there. When the worms have 
moved over, slide a solid piece of wood next to the screen par- 
tition. This partition should he rjght fitting and should not allow 
much water to pass between the i two sides. Tilt the bin and spray 
water on the finished compost s|de. Be sure to have a drain out- 
let on each side of the worm bin- The collected liquid fertilizer 
can then be poured through a fine strainer to retrieve any worms 
or egg capsules. 

• Death method: Some worm growers do not want to sort T 
separare, or do anything but geC high-duality vermjeompust that 
is almost completely vermicast pr castings. Vermicasr is maicn 
al that has been worked and rje-worked until it has very little 
decomposed organic matter left In it. It is' not considered to have 
more nutrients than vermi compost, since the material has been 
worked 50 much by the worms, but it has a very smooth tex- 
ture that is quite desirable. To use this method, set up the worm 
bin and feed it over a period qf time, Get the worms off to a 
good start for a couple of months, and then don T t teed them for 
three or four months. By chat tjitne, most of the worms will he 
dead and only casrings will remain. Worm growers who prefer 
this method must buy new worTns every time they set up a bin. 

* Modified death method: This method improves on the 
death method by allowing some worms to live. To use this 
method, you will need two worm bins. Start one bin, and when 
it is almost time to harvest it, pl&ce some food that is very attrac- 
tive to the worms, like a cantaloupe rind, on top of the bin. 
Draw as many of the worms a$ you cart to the food. Now dig 
down and transfer these worms to the new bin and start feed- 
ing them, The old bin, which will still have some worms left in 
it, is now not fed, and the worms are allowed to work and re- 
work the bin until they eventually die. This process will take a 
bit longer than the death method because there aren't as many 
worms working in the bin that is not hiin^ ted. Tin 1 hi-nufu is 
that you still have a working bin eating your wastes and anoth- 
er bin producing weiT processed castings. 
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■ The garden method; If you are failing worms for use in 
your garden, then thus method couldn't |>e easier. When your bin 
is ready to be harvested, simply remove one-ha!f to iwo-thirds 
of your bin and take ir to the garden. Your garden needs will 
dictate where you pur the worms and compost. Make sure there 
is enough organic material for your worms ro survive, Now 
rebed (he rest of the worm bin and continue. 

Worm egg capsules or cocoons 

A word here about worm egg capsules. They are very small 
and will easily fit through a [/4-mch screen. When you sepa- 
rate the vermicompost from the worms, it is very hard and time- 
consuming to pick out the egg capsules from the compost, One 
way to get around this is to place the separated vermitompost 
that contains capsules in another bin. In the center Ot the bin, 
place some blended kitchen wastes. Wart about two months, 
checking it from time 10 time^ and then go back and screen it 
again, By then the baby worms will have hatched and can be 
easily separated. 

There are several references that say you should not touch egg 
capsules with your bare hands. One states, "oils from touching 
the capsules may cause mold and infertility," and another says, 
"natural skin oils will break the surface seal of the egg capsule.' 1 
So, it is a good idea to wear gloves if you plan to hand-sort 
worms. (Besides, some people do not [ike the slimy feel of the 
worms i hem selves! J 

WHAT SHOULD VOU DO WITH EXTRA WORMS? 

This is a wonderful problem to have because it means you 
are definitely doing something right with your worm bin. Jf you 
only want to maintain one worm bin tor home waste disposal, 
and you live in an apartment Or don't have a garden, then the 
problem of extra worms may come into pf-ay. 
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Here is a list of just a few of the places 
and people who would want your worms; 

. Gardeners 

Garden cemefs, nurseries 

Dairies and horse fanches 

f to vefmicompcist their manures} 

Fishermen, bait shbps 

Fish hatcheries 

Game bird Farms 

Pet stores 

Scientific researchers 

(who need them fef experiments*] 
Commercial worm growers 

People wanting toystart their 
own worm bin 

Schools, 4-H dubs. Boy and Girl Scouts 

Waste treatment [Hants, landfills 



* F-sp*riment5 are underway using earthworms cfl dispose o£ die vast quanrines 
of garbage .and Srwagc sludge produced by »-'i t, « a "d rum Si imo safe and use- 
ful fertilizer. 

Worms, wlidi are high in, pioieiij and low m far, arr beinjt studied j. s , t 
:'utu:e fofjd source :or developing coiiOtiLes. Check chapter 13 lor recipes Jci- 
tu.ring earthworms. 
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5 

Problems in the Worm Bin 



New worm growers think that if they follow all the instruc- 
tions that come wirh their new bin, they won't have any prob- 
lems with their worms. Well, new worm growers will soon learn 
that growing worms requires special techniques, and problems 
sometime? arise. It's the ability to rec- 
ognise these problems and act quick* 

ly that separates the successful worm ft is estimated thai only 
grower and the not -so- successful 7 percent of the people 
worm grower. who own worm bins will 

Every worm bin or bed is unique, experience no problems 
so your bin will probably act a bit with their bins, 
differently than everyone else's. 
Factors that will be unique to you 

might be, for example, the temperature and humidity of your 
local climate and your worm bin's location. Factors that wOrm 
growers have in common may be moisture levels- in ihe bins, 
types of foods being given, and the type of worm bin being used 
ro grow the worms. 
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The following is a list of conimon problems that worm grow- 
ers face and practical solutions |that worm growers can use: 

AN UNPLEASANT ODOR IS COMING 
FROM MY WORM BIN. 

Odors can be caused by several factors: 

1, Your worm bin is over-fuff with food waste*. The worms 
simply have too much food to eat and the leftover food 
is rotting, causing the odojr. To correct, break up any 
dumps of food and stop ajdding food until the worms 
have had a chance to eat wiat you have already provid- 
ed. You also should try cowering the food weEl with bed- 
ding material or sheets of damp newspaper if you are not 
already doing so. 

2. Your worm bin isn't getting enough air. Gently stir up the 
entire bin (if your bin isn'r too large) to get more oxy- 
gen into the system. Anaerobic bacteria, which grow in 
ihe absence of oxygen, are usually quiet smelly. You may 
need to repeat the stirring every so often for several days. 
Also try mixing in some frejsh loose bedding to get more 
air into the system. Check [to see that you have enough 
air holes in your bin and tJpat they are not blocked. 

->. Your bin is too wet. Check the drainage holes to spr if 
they are blocked. Blocked air holes can also cause mois- 
ture levels to rise and the 'oxygen levels to fall. If the 
drainage holes are not blocked, you might be adding too 
much wet food to the bin. Each time you put food in the 
bin, place a layer of damp fehredded newspaper over the 
food. This helps ro absorb excess moisture in wet food. 
Also, avoid adding any c;?trra water or foods with a high 
moisture level for a while.| (Foods such as pureed fruir 
are very wet; use dryer foods instead,) Adding some dry 
bedding could also help, If Vour bin is really wet and the 
worms are in danger of qrowmng, soak up as much 
water as you can with a tijrkey baste r and push sphag- 
num moss or paper toweling dawn the sides of the bin 
to absorb more. Change the moss and paper often until 
the moisture level comes down. 
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4. Your bin is too acidic. Acidic conditions may cause an 
odor. Test your bin with a pH meter available at many 
local nurseries, home centers, and swimming pool supply 
centers. Cut down on the amount of acidic foods you 
give the worms. Try adding smashed eggshells to lower 
the pH, (Adding eggshells a couple of limes a month will 
go a long way toward balancing the pH,} Other safe 
products thar can neutralize acidic bedding are rock dust 
and calcium carbonate- Both of these produces will also 
provide grit ro the worms. Some people like to use gat 
den lime to lower pH, but you should be very careful, as 
it can lower the pH dramatically if you use too much. 
Hydrared lime should never be used because it can 
severely shock the worms. 

5. Some foods just stink. Foods in the broccoli family just 
plain stink and you may wish to avoid using them. Try 
one food at a time, and, if the smell bothers you, don't 
use that food again, 

6- You are using the wrong food. Meat products, dairy 
foods, and very oiEy foods should not be fed to worms. 
They usually go rancid while they are decomposing and 
cause a terrible odor. 



THE WORMS ARE LEAVING THE BIN. 

Worms used for worm composting systems prefer 
specific conditions and some worm species are clioosier than 
others. 

L Do yOn know what kind of worms you have? When you 
ordet worms, be sure to ask for the scientific name 
because many worms have several common names 
depending on whom you ask. Find out for sure by ask- 
ing for the scientific name and then looking up the spe- 
cific conditions for that worm species in chapter 4 of 
this book. Now that you know which worm you have, 
check the moisture levels, temperature, and acidic con- 
ditions specific to your worms. 

2, Use light to keep them in the bin. When worms are 
shipped or sorted, they 'become stressed. When these 
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stressed worms are placed in : ihe new bins, they will some- 
times stage si walkout for no apparent reason. Conditions 
could be right, but they might leave just the same. Leave 
a bright light on over die new bin for a few days [o force 
the worms into the bedding until they get used tp their 
new home. 

THE WORMS ARE D/INC. Jf** 

You notice the number of wprms seems to be dropping, and 
you have found some dead woijms. This is an emergency situa- 
tion, so act quickly. 

L Move your worms to -uuuher bin now! .It is always good 
to have an emergency bin ready in case of emergencies 
like ihiSi but if you don't halve one, don't panic, Use any- 
thing on hand and don't wdrry about the si'Jte: an old ice 
chest s wooden box, or garbage can can work in a pinch 
as long as it is clean. Fill the bin with a neutral bedding 
tike clean leached peat or shredded newspaper. If your 
worms were om:r luppy in a specific bedding, use that. 
Once you have the worms moved to the new bin, check 
your bin for these possible problems: 

a. The bin is too wer and the worms are drowning. Soak 
up as much waier as yoi^ can and insert small rolls of 
newspaper throughout rhfe bin, 

b. The bin is too dry. Give the bin a good soaking in de- 
chlorinated water. Make sure the drain holes are open. 

c The worms are not gettinjg enough food. When worms 
eat everything there is to eat in the bin, they will begin 
to eai their own castings. This can be fata! to the 
worms; in a case like this .you should harvest the worms 
as soon as possible. 

d. The temperature is wrong in the bin, Worms usually 
like tempera rules from 55 to 77" F. Use a probe ther- 
mometer to determine tjie internal temperature, and 
move the bin if necessary. 

e. Check light levels. Too much light can kill worms or 
make them uncomfortable.. A nice dark basement is an 
excellent place to keep your worm bin. 
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f. Are you using chlorinated water? Some communities 
have a chlorinated drinking water system; this can 
sometimes be harmful to worms. Swirch to unchlori- 
nated water. 

The pH is wrong. The bin can l>e too acidic or too alka- 
line. Check with a pH probe, A pH of 7 is ideal. 

Finally, if you can't find anything wrong with your bin, it 
might be easier just to dump out the old bedding and lood and 
start again. This time, monitor the hin closely for any changes. 
\l you are not doing so already, try keeping records to pinpoint 
the problem, 

HOW DO I GET RID OF THE FLIES MOUND MY BIN? 

When most people complain about flies, they are talking 
about small fruit flies [DtosophsU). These we will address in 
more detail in chapter S, but, to keep them wag from your bin, 
try these helpful suggestions. 

t. Put a lid on your bin. If you can't do rhat f then Jay news- 
paper, old carpeting, plastic sheeting, or a fins? screen Ort 
top of the bin. (Make sure the bin gets plenty of air if 
you use plastic sheeting.) 

2, Make a trap for the flies, A small, bowl half-full of apple 
cider vinegar mixed with a drop of liquid dishwashing 
detergent makes a good trap. Drawn to the smell of the 
vinegar, the flies fall in the liquid and drown. 

3, Bury the food, Jusr like their name implies, fruit flies love 
tfefi smell of rotting fruit. Bury the bod completely so the 
flies won't be so attracted to your bin. 

A, Vacuum the bin. This may sound strange, but a Small 
hand-held vacuum will eliminate the flies with one pass. 
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WHV IS IT TAKING SO LONG FOR THE WORMS 
TO PRODUCE ENOUGH CASTINGS TO USE 
IN MY GARDEN? - 



Most people don't recogn ze that worm bins are mini 
ecosystems in which everything; must go along at its own pace. 
You don't just get a new wo{m bin and throw in bedding, 
worms, and food and have the rforrns ea ring all of your house- 
hold vegetable wastes and producing enough usable castings in 
one day. But you will — fust givs it time! Most worm bins need 
to be harvested every two to our months, depending on the 
size and type of the bin. Worms need attention and time, and 
if you set things up right you will have great castings soon 
enough. 

THE WORMS AREN'T EATING 

Worms definitely like conditions to be just right, but some 
things to consider are: 

1. Is it a new bin system? Sometimes when you first put 
warms in a new system they are slow to eat. They need 
to get used to their new home. It is best just to wait a 
while and avoid feeding any more rood (or you take the 
risk of adding too much fopd), The worms should start 
eating in a few days, 

2. Check conditions. Go through your checklist of require- 
ments for the species of worm you have. Are the temper- 
ature, acidity, and moisture levels within limits? Is the bin 
getting enough air? Check everything. 



THE BIN IS TOO ALKALINE. WHAT CAN BE DONE? 

1. Move the worms to a neutral bin. If the bin is very alka- 
line, that would be the eas est and quickest way co cor- 
rect the problem. I'll en start your main bin over with 
fresh bedding. 
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2. Feed an acidic food. When the bin is only slightly alka- 
line, feeding the worms an acidic food for a while will 
help bring down the bin's pH level. Try feeding the 
worms some citrus {without the peels), hut again, not coo 
much at a time. Test the bin's pH level regularly uRiil it 
gets back co normal. 

3. Add freih nsutra! bedding to the bin. Adding some shred- 
ded paper or leached peal moss to the bin will also help 
tower the pH level. 

4. Add sulfur. Worms like very gradual changes in their 
bins. This might be tried as a fast resort and then used 
very sparingly. 

THE WORMS ARE GONE. 

This is a horrible discovery. Many rhings could have hap- 
pened in an enclosed indoor worm hin. 

1 t The worms died, Yes, this cuuld happen. Since worms 
decompose very quick ly, you might miss seeing tins if you 
weren't watching your worms closely. 

2. They arc biding. Sometimes when conditions are right 
you will find the worms all bunched up together in a cor- 
ner or bottom of the bin. Look carefully again to make 
sure they are really gone. 

If your bin is kept outdoors or your worms are in an out- 
side bed, then other possibilities come into play, 

1 . The bed was too hot. If you put grass clippings Or other 
green waste into your worm bed, the temperature of rhe 
composting waste may have raised the temperature of the 
bed and forced the worms to leave. Most of the time, 
when the temperature goes down the worms will return. 

2, They escaped. If your bin is on the ground, then the 
worms may have simply left rhe bin through rhe drainage 
holes. This has happened to more than one new worm 
grower. 
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LARGE GRUBS ARE IN My BIN. 

HOW CAN I GET RID OF THEM EASIiy? 

Many people who use grass clippings as a food may run into 
r his problem at one Lime or another. The gruhs are not hurling 
the worms, hut instead are corhpeting for the food in the bin. 
In an outdoor bed, many people don't mi fid the. grubs, especially 
ii they are trying to compost large quantities of green wastes. 
But if you don't want them, try placing a melon rind, skin side 
up, in your bin. The grubs love this food and will come up to 
feed on it. Then you can simply] remove the rind, along with the 
grubs. Melon rinds will help dflaw worms up also. 

HOW CAN I TELL IF MY WORMS ARE HEALTH?? 

New worm growers ask this question all the time. A few 
ways are: 

1 . Get Id know your wormsl As any good zoo keeper or 
rancher will tell you, you rteed to get to know your ani- 
mals. By observing healthy Uorms, you will soon be able 
to spot unhealthy ones. 

2. Shine a light on tite worms \ When you open your worm 
bin, shine a flashlight inside. The worms should quickly 
bury themselves. If they don't, they could be sick. 

3. Check slime levels. All wojfms have slime on their bod- 
ies. If your worms are lookihg dry, then you have a prob- 
lem. 

4. Are the worms eating their -normal amounts? \\ they arc 
not T then the worms may |be having a problem. Check 
conditions in the bin. 

5- Smell. Foul odors can indicate a problem. 
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MUSHROOMS CAME UP IN My BIN TOD Ay. 
IS THIS BAD? 

Mushrooms strongly indicate that fungi are present: they will 
do no harm to your worm bin- Fungi are part of the decompo- 
sition web and, since they aft microscopic, most people Jo not 
realize they are even there until a mushroom comes up, 
Mushrooms have one bonusi their appearance is a good indica- 
tor that the temperature of your bin is between 7Q and 75*P t 
which is a ^reat temperature for red worms- Of course^ it should 
go without saying, you should not eat these mushrooms. Simply 
pick them out and throw them away. 

MOLD IS CROWING ON FOOD I PUT 

IN THE WORM BIN. IS THIS OK? 

Mold is another organism in the composting process. Most 
people who bury their worm food do riot see the mold doing its 
part for decomposition. The mold becomes noticeable when you 
don't bury the food, Usually this is no big deal and nothing to 
worry about, unless you are sensitive to mold spores. If you are 
allergic to molds, then vermi^ompostmg jndoors may not be for 
you.. Keeping your bin outdoors and burying the food well will 
help, 
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Other Animals Found in a 
Worm Bin, 
or 

Worm Bin Visitors: Good 
Guys and Bad Guys 



ANTS 

You go to rend your worms as usual and what should 
■,. you see but a stream of ants going into your priced 
■■ worm bin. Your first dh ought is co grab the ant spray 

and spray the life out of the creatures. Don't! Insecticide sprays 

are toxic and dangerous to your worms. 

Anl eradication and preuentiajf ideas 

Ants are always searching for Toad or a home, and your 
worm bin taoks like a good place for both. They probably won't 
do arty real harm to your womjs, but they are a great nuisance. 
To get rid of the ants you see, spray a commercial window clean- 
er containing ammonia or lemon extract on a paper towel or rag 
and wipe the anrs off the bin. Wipe only the outside, so the 
cleaner does not get into the but The cleaner will break the seem 
trail of the ants. Spray the cleaner on the trail away from the 
bin to kill the ants arid remove] the scent trail- "When the clean- 
er dries, you can easily sweep *r vacuum up the dead ants. 

Follow [be trail to find out How the anrs are getting into your 
house and to your bin, Axe the^ coming in through a hole or a 
crack in a window, or just waiting in the back door? Prevention 
is the key. Plug any holes or c racks and repair screens, Discourage 
ants from coming in by using a barrier. There are many sub- 
stances ants will not cross t and you can use one of these to block 
ill em from, entering; 



• cayenne peppet 

• cleanser 

• eucalyptus nil 

• lemon juice 

• lemon-scented oil 

• menthol a ted rub 

• talcum powder 

• tanglefoot or any sticky substance 
» water 

Experiment, with these; maybe you know of some others. 
Unfortunately, they will not last forever and must be reapplied 
periodically. Bins that are on legs can be made ant-proof by plac- 
ing the legs in containers of water, like coffee cans or cut-down 
plastic milk jugs. Place water about one-half to three-quarters 
full. Keep the containers and water clean of debris. You don't 
want a bridge for the ants to cross. 

Control ants by sending poison bait back to their nest, The 
anis will find the bait and return with it co the nest. There they 
will feed the bait to the rest of the ants t killing all of them. 

A simple bait that can be used for ants inside and out is: 

ANT DEATH BAIT 

'/* cup gtanuUted sugar 

l U cup boric -acid- or borax 

a handful of dry dog or cat kibbfe 

old spice jars with shaker tops, 

or small plastic containers with lids 

Mix the sugar and boric acid or borax together. Clean and 
dry an old spice jar. If you don't have an old spice jar, use 
a small, clean plastic tub, like the ones margarine comes 
in. If you are using the plastic tub, poke at least four holes: 
one in each direction, about 1/4 inch up from the bottom 
of the container- Label containers "Am Bait." 

Place about 1 heaping tablespoon of the boric acid/su^ar 
mixture in the jar or tub. Add 2 or 3 pieces of the kib- 
ble. With smaller kibble use more. Snap on the plastic 



Othci flnrimals,. 79 



shaker top or the Jid of the plastic tub, Recipe makes sev- 
eral anr bait stations, or store unused bait in a sealed con- 
tainer for bicir use. Make sure to carefully label all 
containers "Ant Bait"! 

Place the jars or tubs where artis will rind them {tlinl the 
spice jars on their sides so r! at ants can easily crawl in)- 
Keep them away from pets and children. 

Some ants like liquid baits better then dry baits. To prepare 
a liquid bait, mix nine pans conn syrup with one part boric acid 
Or borax. To use this liquid bait, prepare the plastic container 
as in the recipe above, making the holes in the container high 
enough so the syrup does nor pbur out. Put a quarter-sized dol- 
lop of the bait in the center of ihe container, and place it where 
you see ants. When the baiir dries out, replace it with fresh bait, 

If you can, follow the ant trail back to the nest* Here, you 
have several options to kill the nest, all of which are nontoxic 
to the environment- 

1. Pour boiling water on the nest, This won't kill all of the 
little creatures at one time, tut it will certainly put a dent 
in their population, 

2. A strong hot chile solution will not only kill the- ants, but 
will make the nest un livable. 

3. Sprinkle dry cornmeal around the entrance to the ant nest. 
This old remedy is said to work by expanding in the ant 
after it k eaten, killing the ant, (It's the same reason why 
we don't throw rice at weqdings anymore, 
do the same thing to birds,)! 



HOT PEPPER. SOLUTION 

Surtlea jar or any larg* jar, at lea 
2 to 4 sliced hot peppers 
(serrano. habanero. or the hottest available in your ares) 

I quart water 



Pur the sliced peppers in the. 



Let the mixture steep for at Nas: 24 hours. Remove the pep- 
pers and pour the solution into the nest. 

can get into your worm hirt if you use fresh gar- 



jar and hi I it with hot water. 
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den wastes in your bin. These little creatures will come right in 
with thac handful of grass clippings. It yon do use garden wastes 
chat arc not composted first in your indoor bin, it is best to kill 
the ants. To do this i either soak or heat the greens prior to 
editing them to the bin. Soaking works great for leaf material, 
but it's hard for grass. One way to hear grass easily is to place 
it in an old aluminum roasting pan {the level of the grass should- 
n't be higher than the top, of the pan} and pop it into a warm 
oven. Thirty minutes in a 180 to 200 n F oven should do the trick, 

/I word about ants 

Ants are members of the wasp order of insects called 
Hyrnenoptera, There are more than 3,500 different specses of 
ants that live in nearly every land habitat in the world. Ml ants 
are social in nature and live in colonies called nests Of mounds. 
Colonies consists of a queen (or queens) and female workers. 
Males are Only produced by the queen when the nest is getting 
crowded. Then she will produce winged males and females that 
go out and establish new colonies. Female worker ants have 
many jobs in the nest. Some workers tend the queen and others 
tend the young; still others are scouts. 

Scout ants are workers that forage for food. When a scout 
ant ftnds food, such as in your worm bin, she will by down a 
scent trail that the rest of the worker ants can follow back. These 
seem trails only lasr for a few minutes, hut that is usually orig 
enough for the ants to get from the nest to the food, 

Ams are the geniuses of the insect world. Scientists have 
shown that ar,rs are capable of individual learning and passing 
on what they have learned to other ants, They can display mem- 
ory, correct their mistakes, and communicate among themselves. 
Ants communicate by exchanging chemicals in their mouths 
when they meet. 

■ 

CENTIPEDES 

While tending your worm bin, chances are you will come 
into contact with this prehistorkdooking creature. 
Centipedes are fast moving and they are looking for a 
meal. Unfortunately, it's your worms they are hoping to 
eat. It's like having a wolf in the hen house. 
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What are Ihey? 

Centipedes are arthropods and mem hers of the class 
Chilopoda, which has 3,000 described species. They can be found 
throughout the world in both the temperate and tropical regions. 
They live in soil and humus and can be found under stones, hark, 
and logs. Centipedes can fa age from one inch to one foot in 
length and come in various colors. They can be recognised by 
their flattened shape and their single pair of long legs per seg- 
ment, (The name centipede means "hundred legs.") 

The whole class is believed to he predators of living animals. 
They use a set of poison claws to capture, stun, or kill their prey 
The venom that centipedes possess is not sufficiently toxic to be 
lethal to humans, but 3 centipede's bite can he quite painful. 
People who have been bitten say it is like a severe yellow jack- 
et or hornet sting. 

Qell'mg rid of centipedes 

Any centipedes you find in your worm bin should be 
destroyed. They are definitely pests, and they are out to eat your 
worms. There is no magic here about getting rid of them: When 
you see a centipede, chase it down and kill it with a garden trow- 
el. Some worm growers say you can pour a bit of soda water 
on the centipede to stun it, but? they are fast runners, 

One good thing is that centipedes, like most predators, are 
territorial This means there won't be too many in any one spot. 



ENOyTRAEID WORMS 

Enchytraeid worms, sometimes called pot worms or white 
worms, are relatives of the earthworm and belong to the fami- 
ly Enchyriaeidae. They are small worms,, reaching only 1/4 inch 
long when full grown, and are often mistaken for insect larvae 
or newly hatched redworms. Neiwty hatched redworrns are trans- 
parent; within hours of their hatching they show a visible ted 
vein running the length of their fcody and appear reddish. In con- 
trast, an enchytraeid's blood contains no hemoglobin and so they 
remain white throughout their lives. 
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tnchytraeids can be found any- 
where earthworms are found. One 
scientific study showed chat in one 
square merer of meadow soil there 
were 700 earthworms and 8,000 
enchyiraeids, 

Enchytraeid worms, like earth- 
worms, eat decomposing plant mate- 
rial and burrow through the soil. 
Their castings became food for other 
microorganisms needed for decompo- 
sition. Many people feel they are 
quire beneficial in changing organic 



Scientists have calcu- 
lated that if two house- 
flies met and mated 
and no p*edators ate 
them qt their offspring, 
the fiy pair and their 
orfspring could produce 
enough flies to cover 
the. entire earth 47 feet 
deep with flies-rn Just 
I yea?. 



waste into compost, while others feel 

they are competing with redworms for food and space arid 
should be eliminated in the worm bin. If you have enchytraei- 
ds in your worm bin and they are doing a great job produc- 
ing ver mi com post and eliminating your kitchen wastes, then 
don't sweat them being there. 



FLIES 

We are all quite familiar with the irritating buzzing of 
flies. There are thousands of different species of flics 
and there could be several different species hovering 
abound your worm bin righr now. Some of the more 
common ones are: house, vinegar, minute, and fruit 
flies, jusr to name a few. All of these are capable of making a 
nice home in your worm bin, What can you do? 



1 



Keep fdes 'oull 

Preventing ihe flies from caking up residency in the first place 
is your first line of defense. It is much easier to keep rhem out 
than it is to get rid of them once they are there. Some things 
you can do are: 

1. Place a screen cover over your kitchen waste container. 
Keep the flies out of your worm food before you feed 
your worms. Do nor allow flies to get ro the food wnstt: 
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and lay eggs in it. If you feel chat flies have already got- 
ten to your kitchen wastes, ill is not lost. Place the waste 
in an old baking pan and cover it with foil. Heat the 
waste in a 200 a F oven for -JO to 45 minutes, depending 
on how much waste you hate, ff you have a lot of waste, 
heat it for 45 minutes, 

2. Bury all food. Burying the worm food in the bin, at least 
two inches down, helps prevent the flies from getting to 
the food and laying eggs ini it. Ir also prevents attractive 
food odors from escaping a(n.d calling the flies to dinner. 

3. Do not buty the food in rhi same place twice. This way 
you'll. prevent piles of uneaten food that can attract flies. 

4. Feed worms a varied diet. A balanced diet will help keep 
the conditions of the bed from becoming attractive to 
flies. Citrus is one food ttfera that can make the bed more 
acidic and appealing for flies. 

5. Don't overfeed. Uneaten fopd attracts flies. 

6. Cut food into small pieces. This will help the worms eat 
the food faster and make it] less attractive to flies. 

7. Place a thick layer of newspaper, carpet, or cloth over 
the surface of the bin. This will keep :he flies from com- 
ing in contact with the *jvorm bedding, Wetting the 
newspaper will make a barter seal. A piece of plastic 
used to keep moisture in will wotk, too. in outdoor 
windrows, a layer of dry bbaves or grass can keep flies 
from coming in contact with the bed. 

8. Keep the bedding material from becoming too wet. Wet 
conditions encourage fruii flies and anaerobic bacteria. 

9. Never place food that has maggots in it in your worm 
bin, (This may sound silly to mention, but it has hap- 
pened,) 

getting rid of the [ties in the bin 

Once flies have established' themselves in your bin, getting 
rid of them is much tougher. Mjany species of fly and gnat spend 
the first part of their lives living in compost as maggots, In this 
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form, they are doing just what your worms are- doing: eating 
Organic matter. In nature many animals live and eat together in 
the soil, but, in your worm bin, maggots are competing with 
your worms for food. So, it's time to take action. What can you 
do besides changing all tbe bedding in your bin? 

1. Check condition* in the bin. Are they too wet or acidic? 
Jf they are, take corrective actions, See chapter 7. 

2. Remove rotting food from the bin and as many of the 
maggots feeding on it as possible, 

3. Stop feeding the worms for several weeks to allow the fly 
maggots to pupate, become adults, and fly away. 

4. Bury food deeper in the bin. The food may have been 
h.iried too close to the surface of the bin where the flies 
could find it. Flies cannot dig, but, if they detect an odor 
of food, they will lay their eggs on the bedding. 

5. Make a trap for the adults There are many commercial- 
ly available fly traps— or you. can make one yourself, A 
few examples arc: 

FLY TRAP #1. A solution of one cup apple cider vinegar 
with 3 drop or two of liquid dish washing detergent 
mixed into it makes an excellent bait for fruit flies and 
can l>e added iq several different traps. 

a. Pour it into the bottom of an old two-liter soda bottle, 
The botiJe should contain at least two or three inches 
of the mixture. Attracted by the vinegar, the flies will go 
into the bottle, get caught in the liquid, and drown. 

b. Place one cup of the mixture in a resectable sandwich 
size plastic storage bag. Cut a hole about the size of a 
quarter two inches down from the zipper Attach the 
sealed bag with clothespins to an old coat hanger and 
hang the bag over or near the bin. Agasn, the flies go 
in, bur they don't come out. Discard when full, 

c. Construct the bag as directed in "method b." Mix ont- 
half cup vtnega: with an equal part of water and then 
add a drop of soap. Next, add a piece of ground meat 
(the size of a quarter) to the liquid. The mear draws 
adult housefties and wasps quite well. 
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d. Just set out a plain bowl with the vinegar/soap mixture 
and you will catch flies. Afld to the attractiveness of the 
vinegar by using a yellow Ibowi. Fruit flies are attracted 
to yellow. 

FLY TRAP #2, This trap is for pesky gnats. Place a glass 
with two inches oi mint mouthwash in it next to the bin. 
Attracted to the peppermfni extract, the gnats- will fall 
into the glass and drown. 

FLY TRAP #3, Cut a plasricjcwo-hter soda bottle in hajf. 
In the bottom half place a cup of beet or a mixture of 
brewer's yeasr and water. Tike the fop half, throw away 
the cap, and place the top half on the bottom half so the 
spout is pointing down toward the beer. The spout 
should not touch the beer, tjut clear it by at least an inch 
or two. The two halves should fit snugly. (Place a piece 
of tape around the bottle if they don't.} The flies will 
smell a yummy dinner and fly in, never to return. 

6. The addition of beneficial nematodes to a worm bin will 
produce good resuits. Thqse nematodes are selected to 
attack mostly insect larvae 1 and won't harm your worms 
or the beneficial organisms living in your bin. Nematodes 
are usually only available, in the spring and summer 
months, which is the exact same time when flies are usu- 
ally at their worst. Ask nurseries or home centers for 
beneficial nematodes and you will get a small box with 
nematodes mixed in a clay 'base. Simply follow the pack- 
age directions for applying. They are not cheap, but a 
few nematodes is all you reed in the worm bin. Use the 
rest on lawns, gardens, or .arge outdoor soil worm beds. 
For more information concerning nematodes, check 
chapter 4. 

7. Have the maggots identified. This will tell you exactly 
which fly is becoming a problem. Maggots all look pret- 
ty much alike, so you wj|| need to take a few maggots 
to the county entomologist, agricultural -extension oH ice, 
or local university to help with identification of the fly 
species. 

8. Get a toad. If you Hive in an area where there are plen- 
ty of toads, have one spend the night in your worm bin. 
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Place wet newspapers down over your heddingi By 
morning most of the Hies hovering in the bin should be 
gone. But toads wifl eat worms too, so take the toad 
back outside the next day, 

9. Get out the hand-held vacuum cleaner. It works great to 
suck up the Ifttfe flies that are hovering around, (fc will 
also take care of those pesky little fruit flies hovering 
around rhe fruit bowl.) 

1Q. When nil else fails arid the maggots are taking over, 
changing the bedding is probably the only option left- 

ft Utile about flies 

Flies are members of the Diptera class of insects, Diptera 
means "two wings"; all other Flying insects possess four wings. 
All flies have spongy mouth parts and cannot ear anything solid. 
In order for the fly to ear, it first must dissolve the solid food 
into liquid form. To do tliis, the fly deposits saliva, or some- 
rimes its whole stomach contents, onto the solid food it wants 
to eat. The saliva partially digests the solid food, dissolving it, 
and then the fly sucks up the dissolved food. Thts is how a 
house fly passes germs. 

Some flies are looking for the right medium, usually decaying 
fruit or meat, in which to lay their eggs. This means that the baby 
flits; 'maggots) will have a plentiful food source when they hatch. 

GRUBS 

Grubs have been described as looking like "cocktail 
I /■ K shrimp" living in compost piles. Sometimes they can 
if Py'' 1 also be found in worm bins. Although these beetle 
larvae are not pretty, they really aren't all that bad 
for your bin, 

Qrubbirig around 

Grubs are the larval or infant form of various beetles. They 
ate C -shaped ,ind can range in size from a half inch to two inch- 
es, In this stage, the grubs are feeding On fresh plant material. 
They help to brtak down larger pieces of material into smaller 
ones that can be eaten by worms and other organisms. In an 
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outdoor worm bed or compost pile, many worm growers do not 
mind the presence of a few grubs- 
Grubs can be accidentally introduced into the worm bin if 
you feed your worms fresh grpss clippings. June beetles and 
green fig beetles are two beerlds associated with grass Or sod. 
Pre-heaiing the grass, as described in the ant section of this chap- 
ter, can prevent grubs from entering the bin. It is also easy to 
place a melon rind on top of the bin and wait for the grubs to 
go to it, then toss out the rind and the grubs. For just a few 
grubs, it works well 10 hand-pjek the grubs out when you see 
them. Give the unwanted grubs to neighbors with birds or chick- 
ens; they also make a great rreajt for ducks at the neighborhood 
pond. Your own backyard birps t like jays, small hawks, and 
road-runners, would also enjoy a nice grub meal. 




A big, fair, round, segmented, wormlike 
creature with lots of tiny legs has just 
appeared in your worm bin. Jt looks like 
no other worm you have ever sden. Could tin's creature he harm- 



ing your worms? Never fear — i 



is harmless. 



A thousand tegs 

Even though the millipede's name means "thousand legs," it 
actually has only about 400, Millipedes, which are arthropods, 
are cousins of the centipede and belong to the class Diplopoda. 
Each of their segments has two pairs of legs. Most millipedes 
range in length from a half inch to two inches, but the smallest 
is only two millimeters, while the largest tropical millipede can 
be up to twenty-eight centimeters long. Of the approximately 
8,000 described species, most millipedes are harmless, slow -mov- 
ing animals that are found in moist soils and plant debris. While 
only a few Species are true garjlen pests, the majority are bene- 
ficial, eating dead and decaying plant material. 

Millipedes in your worm b\n are looking to eat the otganic 
plant wastes, just like your worms. Like grubs, millipedes break 
down large pieces of plant materia! for other decomposers. They 



SB The Worm Ikjok 



can usually be found in your worm bin if you use manure or 
composed plant materia: for bedding. They aren't true diggers, 
but will push their way through soft loose soils or bedding. Even 
though millipedes are harmless, some people do not like the 
looks of them. They are easily removed from your worm bin by 
hand-picking. 

MITES 

One day you'll open your worm bin and notice thou- 
sands of tiny dots moving on the surface of the bed- 
ding. What ate these dots and how did there get to 
be so many of them? You're sure they weren't there 
yesterday. 

The smafJ but mighty mile 

Mites are very small (ab out one- fiftieth of an inch) and usu- 
ally go unnoticed until their populations are in the millions, 
Close cousins to spiders, mires are arthropods rhar belong to rhe 
order Acarina, the same order to which ricks belong. Ml mites 
have eight legs and thus are OCft insects. (Insects have six legs,) 
They can he found in almost every habitat in the world, includ- 
ing polar regions, deserts, and hot spring*. 

There are many different kinds of mires and they eat many 
different things. Some mites, like white and brown mites, eat 
only decaying plant material or injured worms, while others eat 
manure and other mites. Still others are parasites; people in the 
Midwest and South are familiar with certain mites called chjg- 
gers. The red mire you might find in your worm bin is parasitic 
on earthworms and is definitely a bad guy. 

Most people don't realize that miics reside in all worm beds. 
In well-maintained bins, mite numbers can be kept in control 
with conditions that are good for the worms hut not so good 
for The mites (see below}. When wet and acidic conditions build 
up in your worm bin, so will the numbers of mites. When mire 
populations are high, worms will not come to the surface to feed. 
This deprives the worms of needed food and causes them stress. 
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Preventing a mite takeover 

■ Keep conditions good in the worm bin — a pH of 7 
is, idea], 

• Don 1 !, overfeed. Overfeeding is one cause of acidic 
conditions. Worms eat less in colder months; mod- 
ify feeding amounts if necessary. 

• Mites love wet conditions, so keep the bin from 
becoming too wet- Keep drainage holes open, feed 
a drier food, and turn the bed if necessary. 



Qeltmg rid of mites 

There are several things yon can do to reduce the number of 
mites in your bin. You won't remove them all, but the number 
of mites will be under control. £)f course, if conditions are tight 
for mites, you'll have another outbreak. Mites can be rather dif- 
ficult CO control Try one or more of the following methods for 
removing mites. 

X, Expose the bin to sunlight. If. your bin is small and portable 
or outside, open the lid to the sun for several hours, 

2. Reduce the amount of warej* and food. This reduction of 
moisture and food will make the bin environment unfa- 
vorable to mites. 

3. Place moist newspaper or heavy cloth on top of the worm 

bedding. Mires will accumulate on the paper or cloth. 
Remove the paper or cloth the next day and you 1 !! 
remove a lot of the mites. Repeat as necessary to control 
miu' papulations. 

4. Place melon rinds or potato slices on top of the worm 
bedding- to attract the mite si. Mites will flock to the food, 
which can then be removed and discarded. Remember, 
worms like melon rindSj too. 

5. Water your bin heavily, but do not flood it. The water 
will cause the mites to move to the surface of your bin. 
Mow you have several options; Use a hand-held torch to 
burn off the mites or a string vacuum to suck them up. 
If you use the vacuum, plate a couple of tablespoons of 
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boric acid or bora* m the bag or holding container. This 
wil) kill the mites in the hag. Another option is to sprin- 
kle sulfur on the surface of the bedding to kill the mines- 
Apply a rate of one-sixteenth of an ounce per square fooL 
of bed surface. This will work well at killing the mites, 
hut Mil fur may increase acidity— the exact condition you 
are trying to avoid. 

6. Change the bedding. In extreme cases this may be your 
only answer. 

NEMATODES 

Nematodes are unsegmented worms. They are roundworms 
that belong ro one of the' largest phyla, Nematode, which 
includes more than IOjOOO species. This phylum contains some 
of the most widespread 3nd numerous of all multicellular ani- 
mals. Nematodes can be found in every environment, in every 
region of the world. They also can occur m tremendously high 
numbers. For example, one decomposing apple found on the 
ground of an orchard contained 90,000 nematodes. 

Nematodes have slender, donga ted bodies that taper at both 
ends. They do not have segments like earthworms but instead 
are smooth-bodied. Nematodes can range in length from less 
that one millimeter for terrestrial and freshwater forms to over 
five ce mi meters for marine species, 

Nematodes can be free-living or parasitic. Many parasitic 
species cause severe crop damage. Some of the nematodes that 
cause damage are: the stem eelworm, the stinging nematode, and 
the borrowing nematode, They infect underground bulbs of 
onions and other root crops. They can survive freezing temper- 
atures, extreme heat, and drying out, making them difficult to 
control. Crop rotation and organic fertilizers can lead to a reduc- 
tion in nematodes. Some studies have shown that earthworms 
can reduce the number of harmful nematodes in the soil. 

Nematodes also infest domesticated animals and even man. 
Diseases and conditions caused by nematodes can range from 
mild to very severe. Virtually all groups of animals and plants 
are vulnerable to parasitic nematode attack. For example, the 
condition elephantiasis is caused by nematodes in the lymph sys- 
tem. It causes swelling in the arms and legs by blocking the 
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lymph vessels. The nematode phylum is one of the most impor- 
tant of the parasitic animal groups. 

Nematode species can also he beneficial, especially some of the 
carnivorous specieSj which feed on small organisms and even other 
nematodes. Some nematodes cari|be applied to a yard to help con- 
trol the population of insect grubs in the lawn, Others parasitize 
ilea larvae and reduce flea populations. Ovet two hundred pest 
species of insects can be controlled by applying nematodes. 

The two common species rjf nema codes commercially sold 
for garden application^ 5c (Stefnemema carpocapsae) and Hb 
[Hemrorhabdilis bacter\opbord) y are available in the spring. 
Some people use these* nematodes to control grubs in their com- 
post bins with good success. 

Several nematode species feed primarily on dead organic 
material and associated bacteria] and fungi. These nematodes are 
an important part of a decomposition cycle and wiJI be found 
in large numbers in any composting system. 



SLUGS 



They climb into your worm 



bins and [here they are the next 



time you open your bin. What are they doing? 

looking for a home 

Most of the time, slugs climb inro worm bins to look for 
shade, shelter, or food. Slugs, like worms, need protection from 
the heat of the day and come out at night to feed on your 
favorite plants. Most sings prefer a Jiving plant meal but would 
not turn down some of the tas;ty vegetable kitchen wastes you 
place in the bin, 

If slugs are a problem or a nuisance, try one of the following: 

1 L Hand-pick them out of your bin and drop them into a 
bucket of soapy water* 

2. You can also place shallow pans of beer out under their 
favorite plants — this wilt catch quite a few. Check these 
traps often. 

3. Sprinkle diacomaceous earth around the legs of your 
worm bin.. Slugs and snails that cross it will die. 

4. Make sure food is well buried. 
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SOW BUGS 

Most peopk* can recognize sow bugs right away. These 
creatures are not bugs aE all; they're land-dwelling crus- 



taceans that think your worm hin is the perfect home. 



Sow hugs are members of the tsopoda order of crustaceans. 
They are also called pill bugs, roly-poiys, and wood lice. 

Most people haven't thought too much about sow bugs, 
unless they have tried to grow srra wberries. Sow bugs can 
cause a Jot of damage eo the developing fruit. But, for the most 
pan, sow hugs are beneficial, easing dead and decaying plant 
material. 

Sow bugs also need a moist environment in which to live. Like 
thnT lobster cousins, sow bugs have gills-, and, without an envi- 
ronment that keeps the gills moist, sow bugs will die, The condi- 
tions that are right for your worms are also right for sow hugs. 

Indoor worm growers who feed kitchen vegetable wastes 
probably won't ever find a sow bug in their worm bin, but, if 
you feed composted man u re, you surety will. They generally SEay 
on top or squeeze into cracks and feed on the organic material, 
Sow bugs won't harm your worms, but if you want them out of 
your bin, try: 

•Sprinkling a little diatoinaceous earth on the top of 
your bedding, (Be sure to use food grade earth.) 
The diatoms cue the exoskeleton of the sow bug, 
kill prig it. 

•Hand-pick thifern out. Don't worry— they won't bite. 
SPRINGTA1LS 

You see some tiny creatures {one to three mil- 
limeters long) thar look like white dots- Maybe 
mites? Maybe not. If you try to touch these crea- 
tures and they jump away, then they are proba- 
bly spi-ingtails. 
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Primitive insects 

Sp ringtails get their name from their jumping ability: most 



of them have a forked structure 



hat folds under them, and when 



they are alarmed they straighten this structure out, which pro- 
pels their jump. They belong to the insecr order Collumboia, 
with over 1,200 described species worldwide. 

Spring tails are usually found living tn 
the soil, under leaf litter, in decaying 
wood, and in fungi. However, they 
are not limited to soil situations. 



ft large sp ringtail that 
is five or six millimeters 
in length, «n jump 
tip to three to tout 
inches. That would be 
like a person lumping 
seventy-five to one 
Hundred feet. 



Some species can be found living on 
the surface of ponds, and a few even 
live in termite mounds. Most soil- 
inhabiting springtaiU feed on dead 
and decaying plant matter, fungi, and 
bacteria.. Others feed on arthropod 
feeei (like millipede and centipede 
dung), pollen, and algae. 
Springtails are very beneficial in the production of soil 
humus and are considered an extremely important soil organ- 
ism. Conditions in a well-maintained worm bin are perfect for 
springtails,. They like the nice! moist environment and really 
dan'; do any harm to your bin. However, some worm growers 
think they look unsightly in an indoor bin. If you are bothered 
by the springtails, use your hand-held vacuum to suck up a 
bunch of them. 
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7 

Using Worms, Castings, 
and vermicompost in 
the Garden 



Vermieomposl, which is what you get when food scraps and 
bedding arc processed by worms, is one of the main reasons peo- 
ple start keeping worms, To some gar- 
deners, using castings or vermscomposr 

to fertilize the vegetable garden com- It can take a gardener 
pletes the cycle. The gardener has up to MO days to 
planted the seed and watched it grow, make a fine grade of 
Then the vegetable is harvested and compost. But worm; 
eaten. The trimmings of the vegetable can make we rmi corn post 
arc fed to the worms and the vermi- In just thirty days, 
compost that is produced is then 
replaced in rhe earth, to wait for the 

next seed. Gardeners also don't mmd at all that vermicompost 
will outperform commercial fertilizers! Castings are biologically 
;ic:ive, and using castings will replenish many of the soil micro- 
organisms needed for healthy soil and plants. Commercial fer- 
tilizers can't do that. 

There are several ways to use worms and worm products in 
rhe garden, Worms can be placed or encouraged directly m the 
soil, where they can build the soil., Worms can also be kept in 
bins and their castings used ro improve the soil. Water that 
drains from worm bins can also be used in the garden and on 
housep lanes as fertilizer, 
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EARTHWORMS IN THE GARDEN SOIL 

Earthworms are excellent sbil builders. They are generally 

found in the top twelve to eighteen inches of the soil, where food 

is mosL abundant. Worms can enrich a poor soil in many ways: 

mixing it with their tastings, aerating 

the soil by tunneling, encouraging water 

retention, and providing microbes and 
pheromones in it. These . 1 , *] . c . 

nutrients plants need. Earthworm activ- 
pheromdnes ca more . -. , ,- , -i , 

ity depends directly on soil moisture and 



Worm mucus has 



worms to join them. 



temperature. Most worms are active 
when the temperatures are mild. They 
move deeper into the soil and become less active in che summer 
and winter mouths. By en hand nig conditions in your garden, you 
are putting out the "Welcome Sign" to earthworms. 
How to invite earthworms to your garden: 

* Mulch' if* Mulching adds organic material to the soil, just 
like manures and crop residues do. This creates plenty of worm 
food and helps regulate soil tempetatute. These are ideal condi- 
tions for worms, so the worms will migrate to your garden. This 
method takes time, but the benefits are worth it. 

■ Leave the catcher off your mower. Like mulch, grass clip- 
pings provide food for worms. In a year you could have worm 
densities of up to 5,000 worm( per cubic meter. Clippings can 
raise the pH of your soil, but with the addition of a little gar- 
den lime or calcium carbonate (if needed), the worms and you 
can have a beautiful lawn. 

• Add worms to a comppst pile. Worms will generally 
migrate to a compost pile after rhe initial heating process of the 
compost, By adding extra worms after heating, you will improve 
the quality of the compost and $peed up the composting process. 
When it is rime to use rhe compost in the garden, some of the 
worms will be transported to 1 new area along with the com 
post, Soon, worms wilt be thriving throughout your garden, per- 
forming their tasks and building your soil. 

" Add worms directly to your garden. This usually involves 
larger numbers of worms than the compost method. Here you 
add worms directly from your bin to the garden soil. On top of 
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the warms, add at least two inches of good compost, Keep the 
sotl moist so the worms do not dry out* You will need to con- 
tinue to feed the worms in the soil. Apply another two inches 
of compost every six months to ensure a good food supply for 
the worms. Some compost worms, such as Eisemn fetida, are not 
happy unless the soil is rich in organic material. Extra composted 
manure and organic material like leaves and mulches will be nec- 
essary to imke them happy. Keep in mind that not all of the 
worms you place in the garden will survive, but the ones that 
do will add castings to the soil, and the ones that die will become 
nitrogen -rich fertilizer. 

« Fertilize it. it has been shown That organic fertilizers added 
to the soil result in increased planr production and a simultane- 
ous increase in the earthworm population. The fertilizer increas- 
es the soil's organic material by increasing plant production and 
providing food tor the worms. 

• Don't over-till the soil. Research shows rhat soils that have 
been tilled frequently don't have as many worms as soils that 
have never been tilled. Nightcrawltrs, which have permanent 
tunnels, especially don't like soils that are rilled. Instead of till- 
ing, let the worms do the work. Worms have the capacity to mix 
the soil and bring up nutrients from lower soil levels. In soils 
where there aire known worm populations, aerating the soil by 
lifting it with a garden fork may he a better idea. 

• Add garden lime. Earthworms prefer a slightly alkaline 
soil, so the addition of a little garden lime to acidic soils will 
encourage them. 

• Keep soils moist. Earthworms need moist soils to breathe, 
so they will leave soil that ts too dry. Keeping the soil moist and 
providing enough food encourages earthworms to stay. 

VERM1COMPOST, CASTINGS. _ 

AND WORM TEA IN THE GARDEN 

The humus thai is produced in vertni compos ting not only 
improves the soil, hut stimulates plant growth and helps con- 
trol diseases that attack plants. This humus can be added to the 
garden in the form of castings at vermicompost. { Vermicompost 
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is a mixture of castings and baiterially composted bedding and 
food.) One study found char replacing basic plant compost with 
verm icom post resulted in a j6 percent greater crop yield the 
first year! 

FHE NUtHIENT CONTENT OF EflKltHWOftM CAJT-INGS IN frit STUDy 



?!t nit 



1 .5-2.2 perteik nitrogen 
I.B-2.2 percent phosphorous 
1 .0-1.5 percerlt potassium 
65-70 percent organic matter 

The nutrient content of castings varies depending on the type 
of food eaten by the worms. However, eastings have a time- 
release quality that makes diem superior over ordinary compost. 
When castings were used in thf study, the level of nutrients in 
the soil available to plants was stable over five years! So. let's 
get some of this stable nutrient material in our gardens. 



Adding uermicompost in the garden 

• Work it directly into the soii, This is easy: jus; sprinkle it 
out rake it in, and forget tfc \4rmicompost will not burn your 
plants, so it is worry free, 

• Add >oynr to iransptaMts. When setting out those small gar* 
den seedlings or transplanting mature plants, place some vermi- 
compost or castings directly iri the hole the plant is going in. 
This will give the roots a sourde of nutrients for growth. 

• Use it as a top dressing fertilizer after the plants have been 
established. During the growing season s your plants may need 
some exrra fertiliser. Place one- ourth to one-half inch of vermi- 
compost a round the root a tea or drip line of plants, shrubs, and 
trees, to give them the benefits of vermicompost. 



Using castings in the garden 

Castings differ from vermt^ompost in that they don't have 
the bacteria! Jy composted bedding and food present. In vermi- 
compost, the worms work and rework the material until it 
becomes dark and earthy -smell rig and looks like topsoil. 

Pure worm castings still haVe many nutrients for plants, but 
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the organic material has been broken down further. This can cause 
the production of salts to occur, which can harm some plants. For 
this reason, castings shouldn't be used as a sole potting medium. 
When mixed into soil or potting mixes, castings provide the nec- 
essary nutrients while diluting the sail concentrations. Pure cast- 
ings can also have a higher pH, so some acid-loving plants may 
not tolerate a higher concern rati on of castings well. 

Many gardeners prefer to work with pure castings, so they 
know txacTly lu>w .much casting material to add to plants. 
Adding as little as 5 percent castings to potting soil can increase 
the growth and vigor of plants, Castings are nitrogen rich, and 
the carbolic acid in them also oxidizes with calcium to provide 
many plant nutrients. Castings may also work, as hormones to 
promote better plant growth* 

Castings have been shown to transmit to plants and animals 
certain resistances to diseases as well. This is called an "acquired 
resistance sysrem." Two examples of acquired resistance systems 
are: Chicks were shown to be more resistant to salmonella infec- 
tions when they were fed castings as part of their diet. Avocado 
trees have also been shown to resist avocado root rot when cast- 
ings were used around the tree. 

Several potting soil and seed-raising recipes suggest a tasting 
ratio of 25 percent castings to 75 percent potting soil or aged 
compost. One commercial potting mix includes two parts aged 
compos^ one part castings, and one-half part vermiculite. This 
is where experimenting a bit can help. Try adding different 
amounts of castings, say 5 percent, 15 percent, and IS percent, 
to potting soils and grow some plants. See which ones do bet- 
ter If your plants do just as well in the 5 percent casting soil as 
rhey do in the 25 percent casting soil, then you can use fewer 
castings and achieve the same results. This saves more castings 
to use on other plants. Castings can be used in much the same 
way as vermicompost — just remember that rhey are mote con- 
centra red. 

■ Use castings as a top dressing fertilizer, tn this situation, 
the castings can become overly dry and form a crust on the sur- 
face of the soil. This could slow water penetration, So, castings 
should be watered well and kept a bit mojst to prevent them 
from drying out. Castings can be used in piace of. many fertiliz- 
ers for housepJants. Simply sprinkle a small layer of castings on 
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top of the soil of the potted plant and water well. Repeat the 
addition of castings every two months or so during the growing 
season. 

* Spt:nkle oust lawns and g&tden ioit. Use castings as a soil 
amendment for added plant nutrfients. Sprinkle evenly on the soil 
surface, about 'A-inch thick. 

* Add to transplants. Place; some castings in seed rows or 
transplant holes. The combinatibn of deep watering and the soil 
added to the transplant hole will dilute any salt concentrations. 
Mix equal pares of potting soil and castings and use this when 
transplanting housepJants into bigger pots. 

■ Use as a mutch. Spread fastings about two inches thick 
within a tree's drip line, staying; away from the trunk. 

Worm tea 

Worm tea is water that has diluted castings in it. This tea 
can come from the worm bin as drainage or from harvesting 
castings with warer. 

To use on ported houseplartts, dilute the tea with an equal 
part water before using. Worm tea can really bring old potting 
soils to life, For use on plants planted directly in the ground, it 
is fine to use full strength. Worm tea is especially good [or wcA 
or diseased plants. Roots of stressed plants have shown increased 
vigor when exposed to worm tea. Drench stressed plants with 
worm tea or use it in a standard feeding program. 



UNWANTED HOU5ECU ESTS IN 

YOUR POTTING SOIL 

When you use vermi com post and castings in your potting 
mixes, sometimes the associated organisms also get transported 
to your houseplancs. Potting soil mixed with vermicompost is 
alive with soil-building microorganisms that are beneficial to the 
soil of any living plant. However, some people draw rhe line 
when it comes to knowing these organisms are in their homes. 
Springtails and mites are just two examples of unwanted guests. 
Since most people associate mir« with harming their plants, rhey 
want them gone. 
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ff you really need co know they are gone, try heating your 
potting soil in the oven. Put the soil in an old roasting pan and 
heat It at 200°F for thirty minutes. This should kill most of the 
offending creatures. 

Remember, though: Most creatures in the worm bin feed on 
dead organic matter, and if there is no dead organic matter to 
teed on in your ho use plants, the organisms will die. So don't 
worry if you see a lew going into the pot. For more information 
concerning pests, associated with worm bins, check chapter 8. 

WINDROWS 

Windrows are worm beds in the ground, Many worm grow- 
ers use this method because they feel the beds produce a better 
quality of worm. The: beds usually have good drainage and aer- 
ation, and food is always available for the worms. If conditions 
aren't just right, the worms have someplace to escape to until 
the conditions are favorable again. 



ONE EASY WINDROW SYSTEM WORKS LIKE THIS; 
Spread about six inches of aged compo.sr.ed manure in a 
row. The row can be as long as you like, but the width 
should he no more than two to three feet wide. This way 
you eafl tend across the row as the windrow gets bigger 
and bigger, Some large commercial windrows are wider 
across, but you should do what is comfortable for your 
back. Now, seed the row with worms, using one pound of 
worms per linear foot as a guide. Use a sprinkler system to 
keep the windrow moist. Every one to two weeks (depend- 
ing bow much compost is- left}, add another four to six 
inches of aged composted manure on top of the row. When 
the windrow gets to he three to four feet high and three 
feet wide, it is time to harvest* Take off the top layers (most 
of the worms will be found in the top anyway) and leave 
one foot of vermi com post as the base, Re-seed and add 
more composted manure. Repeat. 
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We have heard of worm growers using layers of straw and 
fresh manure as food as well. The idea is rhat the straw sepa- 
rates the fresh manure from the worms until the manure com- 
posts and decomposes the s|raw, too. You may want to 
experiment with this idea. 



Shrews and moles 

In areas that h-ive shrews 
complain thai the little pests wi 



yr moles, many worm growers 
I move in and ear the worms in 



their windrows. Moles can eat three times their weight in just 
one day, and they love worms. Shrews eat every hour to keep 
up their tneta holism. So, what are you going to do? 

First, determine which itmnfls are active and whieh ones are 
just for foraging. Stomp On and press down all the tunnels 
around the worm beds and in yc»ur yard. Bur he ware — moles will 
repair the main tunnels. Moles -can dig about two hundred feet 
per day if necessary. 

Now that you have figured; out which tunnels the mole is 
using, you can try several methods: 

■ Wet the tunnels down thoroughly. Moles do not like 
very wet soils. 

■ Place dog or cat feces in the tunnels. The mole will 
think a predator is nearby and leave. The feces will 
not remain effective for long, so alternate cat and 
dog feces if you can. 

■ Like worms, moles are Sensitive to vibrations, so 
place whirligigs at the qdges of your property to 
Jeter the moles from coming hack. Place the 
whirligigs well away from your beds. 

• Bury fine wire mesh or hardware cloth in the ground 
before establishing your worm bed. You will need 
to go down at least eighteen inches to keep the crit- 
ters out. Carefully secure wire sections that meet to 
prevent the moles from fjnding an entrance, A very 
determined mole may still find a way in, but this 
will definitely slow him down. 
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• Moles dislike castor-oi! plants, which are very poi- 
sonous. They should only be planted WLth extreme 
caution, away from children, pets, and worm beds. 

A licde life history about moles: Moles are not rodents; they 
are not related to gophers. They are members of the mammal 
order Insectovora, and eat only insects, grubs, and worms, nor 
plants. They range in size from two and a half to six inches in 
length, are usually brown to black in color, and have very broad 
front feet and short tails, Their eyes are very small [about the 
size of a pinhead) and they have no external ears, 

Moles arc very territorial and are active both day and night. 
They are in constant search of food and prefer living in soft soils, 
like your worm beds. They do not like rocky soilfi s and you can 
sometimes deter them by burying a layer of gravel around your 
bed, A little good news about moles: Because of their need for 
large quantities of food, it is estimated that only two to three 
moles can survive per acre. 



MAKE A MOLE REPELLENT. 

2 tablespoons castor ot\ 

I tablespoon liquid dishwashmg detergent 

i gallon water 

Mjx-all ingredients together and wet down the mole's tun- 
nels with the solution. Keep solution away from worm beds. 
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Earthworms in Agriculture 



Earthworms play an inregra parr in agriculture, Where once 
earthworms built up the soil naturally, the use of modem farm- 
ing practices has greatly reduced their numbers. Some will say 

that | through chemical means, like 
fertilizers and pesticides, we have 
increased crop product ion, This is 
true,, but each year our soil is becom- 
ing rfaore and more barren. It fakes 
more and more chemicals ro grow 
the same crops. The soil microorgan- 
isms, that help produce humus and 
give : soiJs their growing capacity are 
dwindling. Things need to change, 
and 'an example of forced change is 
the q mall country of Cuba. 

In 1986, the Cuban government 
started a vermicom posting program, 
to design safe and effective $oi| management ta cries. Cuba was 
caught in a vise of economic sanctions, political pressures, and 
lowered crop production. Cuba|was faced with no choice but to 
find alternatives to its past dependency on imported fossil fuels, 
fertilizers, pesticides, and animal feed. 

Cuban scientists developed a full technological package for 
the production of humus from earthworms, a process known as 
verm scorn posting or vermiculturc. They found die best applica- 
tion rate was four tons per hectare of earthworm humus for most 



M we used all of nature's 
resources except earth- 
warms to- produce 
topsoil, it would take 
us about 100 to 150 years 
to produce one single 
inch! Bring hack the 
earthworms, and it only 
takes one yesT to produce 
that inch. 



crops, Since the implementation of this program, imported agri- 
cultural products have been cut by as much as 80 percent,. 

Cuba's vermicomposting program started with twti small 
boxes of red worms, Eisenm fetida and Umdniats ruhetltti. Today 
there ate ]72 vermicompost centers throughout the country. In 
1992. these centers produced 93,000 tons of worm vermtcam- 
post. Several different institutions and companies are involved m 
vermiculture operations, but most of the research is conducted by 
the Institute of Soils and fertilizers and by the National Institute 
of Agricultural Sciences. 

Cuba's verm icompost progtam ts simple and effective. First, 
manure is composted for approximately thirty days aerobically, 
and then transferred to open vermicompost beds. At some sites, 
like the Pinar del Rio Vermiculune Center, these ver mi com post 
beds serve two functions. The beds are located between the rows 
and in the shade of targe mango trees. The trees are fertilised 
from nutrients leached from the beds, and worms and vermi- 
composi can be harvested as well. 

The beds are approximately one and a half meters wide and 
are of various lengths. The composted manure, which is mainly 
from cows, is mixed with soil and "seeded" with earthworms. 
Most vetmscomposring operations in Cuba use cow manure as 
the primary source of organic material. Some orher sources of 
organic material for the beds are: pig and sheep manure, hirer 
press cake from sugarcane, coffee pulp, plantains, and munici- 
pal garbage. After sec up, the veimicompost beds are monitored 
to maintain proper moisture and temperature requirements. 

The worms arc fed the composted material) which is placed 
on top of the beds. The worms then deposit their castings tn the 
lower levels. Compost is continually added until the beds read) 
a height of appro* innately one metet. This usually takes about 
ninety days and then the worms and castings are harvested. I he 
worms are concentrated in rhe rop ten centimeters of the pile 
and are scraped off or separated from the vermicompost in a 
screening process. The vermkompost is either dried and bagged 
or used on-site as a soil amendment and fertilizer. 

[n Cuba s even animal feed depends on worm production, 
Worms that are not placed back in rhe verm icom posting beds 
are dried and chopped and added to animal feed as a protein 
source. Earthworms are made up of 75 percent protein, with 
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little fat, and they require vety little processing. This makes 
thcni an excellent protein additive for animal feed. 

In other countries, including the United Stares, fish by-prod- 
ucts are often added to animal feed to provide additional pro- 
tein. During years when the fish catch was poor, the commodities 
marker sees higher prices for animal food, due to the higher cost 
of fish. This in turn raises priced for the consumer. Maybe Cuba 
is leading the way for a new alternative protein source: earth- 
worms. 

Cuba, isn't the only country looking t<j worms to improve 
soil conditions. The Ecology Institute of Mexico, Peru's 
JN1AA/NCSU Yiifimaguas Experimental Station, the University 
of Rwanda, and. Spain's Universidad Com p I. u cense have all com- 
pleted the first stage of earthworm projects. India, France, and 
Australia have been studying the benefits of worms for quite 
some time and have verm iconjipos ting facilities. Most of the 
countries in the world are taking a serious look at the impact of 
earthworms. Vermiculture is definitely in its infancy throughout 
the world, but it is growing rabidly. 



CROP MANAGEMENT IMPACT ON EARTHWORMS 

When we manage soils for crop production, we in turn are 
also managing the habitat of ea ■thwotms and soil organisms, f>y 
managing the crops with modern agricultural means, we are 
directly affecting the habitats where earthworms live. Farming 
ptactices impact a worm's food supply by removing much of the 
soil's organic material or by changing its quality so it's not suit- 
able for the worms, A Worm's environmental conditions- can be 
altered by removing the mulch protection of the soil that allows 
fluctuations in moisture and temperature levels. The soil's chem- 
ical condition is greatly affected by the use of chemical fertihz- 
ers and pesticides, making the soil inhospitable for worms. By 
considering how these factors affect worms in different Crop 
managing systems, we can start to predict the effects on worm 
populations. 

Studies have been conducted on several different crop man- 
agement systems over a ten -year time span. The studies indicat- 
ed chat management practices, thar included the addition of 
organic material to the soil, along with little tillage, produced 
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the highest numbers @f earthworms- On the reverse side., man- 
agement practices that included net addition of organic material 
and severe tillage showed the lowest numbers of earth worms. 
When farmers plow their Fields, more and more earthworms that 
naturally till the soil die, so more and more plowing is neces- 
sary. This is ii vicious cycle in our large mono-crop system. Every 
inch of soil a tractor travels on is compacted a bit more, so the 
farmer plows deeper and deeper. 

The impact of agricultural chemicals on earthworms varies 
with the chemical used. Inorganic fertilizers added to fields pro- 
mote greater plant production than occurs in fields char are not 
fertilised. This in turn promores higher earthworm populations. 
It has also been shown that most herbicides ate only slightly 
toxic to worms— 3 surprising outcome. When other pesticides 
were tested, they usually fell into two categories: Harmless to 
moderately toxic, and highly toxic. Some highly toxic pesticides 
had milder effects when only spot treatments Were done. In gen- 
eral, orpanophosphate and pyrethroid pesticides fell into the 
category of harmless to moderately toxic; while carbamate pes- 
ticides, fungicides, and nemarjeides were highly toxic to earth- 
worms. 

ENCOURAGING EARTHWORMS IN 

CROP MANAGEMENT 

Now that we know bow earthworms are affected by crop 
management, the problem is finding a way to reverse the decline 
of earthworm populations. Following are some possible solu- 
tions: 

U Reduce tillage. This leaves more surface mulch for food, 
and provides cover to protect the worms from environ- 
mental condirions. 

2. Grow winter &ops. These crops; will add to the mulch 
protection, in addition to providing additional food for 
the worms. 

3. Add organic material. Fertilizing with composted manures 
will greatly increase the organic portion of the soil and 
encourage worms to stay. 
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4, Rotate crops. Rota ting crops wuh hay or fallow fields wjll 
provide more food for the worms. 

3. Matntam a phi balance. Maintaining a soil's pH between 
six and seven provides optimum conditions for the 
worms. It should be noted that the proper pH isn't 
always a guarantee rhar earthworms will move in. For 
example, if the soil's texture is too coarse or there ate 
drainage problems) earthworms might not want to live 
there, 

6, Use pesttcides sparingly. Usjng spot treatments or a pes- 
ticide whb very low toxicity will help keep worm popu- 
lations up, 

SHOULD FARMERS "SEED " THEIR FIELDS? 

This is an interesting question being asked by many farmers. 
If crop management practices haven't changed for quite some 
time, then a given field already holds as many earthworms as 
the soil can support, and adding additional earrbworms isn't 
going to help. Most of the worms will die and their bodies will 
become a bit of fertilizer, but that's about all the benefit you are 
going to see. 

However, if a newly planned crop management system will 
include many features that encourage earthworms, then some 
"seeding" could be beneficial, As soon as conditions change in 
favor of earthworms, they will move in naturally, but this could 
take one to two years. Many farmers have claimed success at 
establishing earthworms after conditions become more favorable. 

One inexpensive way to establish earthworms is ro collect 
native earthworms yourself Fronji pastures and roadsides on rainy 
spring nights or early mornings. This way you will know that 
the worms are adapted to the native soils and climate. Once back 
at die field, place four to six earthworms together under a small 
pile of mulch. Do this every thirty or forty feei, on a cloudy, 
wet, or cool day. Record whetfe you "seeded" the worms and 
check periodically for worm activity. Hopefully, the worms will 
survive and spread. Unfortunately, rhis can be a very labor inten- 
sive method and may therefore be impractical for people with 
large farms. 
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Commercial 
Worm Growing: 
Can You Do It? 



Worm farming is said Co be the fastest growing agricultural 
industry in the country. Worms arc making millionaires out of 
people overnight. Well, that may be an exaggeration, hut there 
are some pretty big claims being made about the easy money to 
be made from worms. 

In this chapter, we will take a look at rbttfSS claims and look 
at the many possible ways worms and worm products can be 
turned into a money-making business. We will look at various 
aspects of different businesses, so you can decide if starting s 
worm business ts right for you. 

SELLING WORMS THEMSELVES ^/** 

Producing worms for bait, vtiimicuLcure, agriculture, and 
home composting are several ways that a business can revolve 
around worms. In these business ventures, rhe end product you 
are selling is the worms themselves. 

Most people are quite familiar with growing worms for bait. 
However, m Canada there is an industry for collecting worms in 
the wild. Worm pickers go out at night after a rain and pick up 
nigh tc raw lets. They strap cans to their legs, wear mining lights 
on their heads, and head out to their favorite hunting grounds, 
such as open fields and golf courses. It is estimated that a good 
worm picker can make up to $150 to &20G per nighr. The com- 
petition is fierce, and rhe re have been several reported instances 
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of fights between groups of worm pickers that have all arrived 
at the same spot. Most of these worms are exported to the 
United States. Nightcrawlers are very difficult to grow because 
of their permanent burrows, aijd attempts to raise them com- 
mercially have failed, Nightcrawlers are a large market of about 
$100 million annually at present. Many bait growers rely on 
growing red worms, but this is a much smaller marker, totaling 
only a few million dollars. Bait worm growers usually provide 
worms to local fishing areas. 

Supplying worms for vermtcLihure and home composting sys- 
tems is a growing field. With thje price of worms at between $8 
and $30 per pound in the retail market, this sounds pretty good. 
One problem with this is that there is no longer a need for the 
customer to buy more worms after the initial shipment, since 
worms can reproduce quickly." This venture then become; a 
search for more and more new customers, with very little repeat 
business. 

Growing worms for agriculture is new and basically just 
starting our. Cuba grows worms as its own protein source for 
livestock feed. This could be dane here as well. Worm protein 
is comparable to fish meal pro Sin, which is currently used for 
livestock feed. Fish meal prices vary with how much fish is 
caught in a season: Sometimes: the fishermen catch a lot, and 
some years the catch is low, which drives prices higher. With 
worms you can count on a steady supply. The only preparation 
needed for shipment is that the worms need to be dried and sold 
in bulk tonnage- It is esti mated that dried worms could find a 
very large market. 

Zoos, 'pet stores, and hobbyists who own birds and reptiles 
all need a supply of worms. Becoming a distributor to these busi- 
nesses and individuals can prove profitable. 



SELLING CASTINGS 1s *^"V_ 

Scientific research has documented the benefits of castings 
as a soil amendment and as a| benefit to plants. They can be 
sold in small bags or in bulk;! pure castings can sell for any- 
where from $2.50 to S5.00 per pound retail. Many organic gar- 
deners and farmers appreciate 'a vermkuhure way of recycling 
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and fertilizing, so try contacting any organic growers associa- 
tions in your area and talk to them about the idea. 

RE CyX LI NG GREEN WASTES WITH WORMS 

The landfills are almost Ml, and many counties and cities 
are looking For ways to reduce the amount of waste going to 
landfills. Vancouver, Canada, and San Jose, California, are just 
two municipalities that are promoting waste reduction by 
encouraging vermicomposting at home. Several worm growers 
who have taken this idea and developed cooperative agreement 
with trash companies are now recycling green wastes into cast- 
ings and verm icom post. The worm grower sometimes receives a 
collecting or processing fee for the service. Other worm growers 
are happy to receive the unlimited raw material arid make their 
money in the sale of worms and castings. 

MAINTAINING VERMICOMPOSTING SYSTEMS 

FOR SOMEONE ELSE J *\^^ 

With more people starting up v^rm icom posting system*, a 
need arises for a verm icom posting system troubles hooter or a 
person to do the harvesting for people who want a bin but not 
the work. 

The J " vermicomposting expert" could be called upon to set 
□ p, maintain, harvest,. Of correct problems in a hm. With more 
and more schools and institutions opting to reduce their dis- 
posal costs, starting a vermicompost hin system, on site becomes 
necessary and practical Also look to other businesses that pro- 
duce quantities of waste, like dairies and horse ranches. In all 
of these cases, both you and the business could greatly benefit 
from vermiculture. 
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MARKET AND DISTRIBUTE 
VERMIC0MPQ5TINC PRODUCTS 

As the idea of vermitom posting grows, so does the need for 
worm bins, stirrers, gauges, ant) equipment of all kinds to take 
care of the systems. New automated systems and easy-to-use 
testing instruments need to be invented, marketed, and sold. 

Start a newsletter or get 01 the Internet and "shop" your 
products. Provide needed products to solve the vermiculturist's 
current problems. 

START A VERMICOMPGST DELIVERY 

BUSINESS FOR LANDSCAPES 

As the benefits of vermkompost and castings become better 
known to landscapes and homeowners, the requests for these 
products will increase, Offer fcq deliver castings and vermicom- 
post to work sites and home backyards. Provide information as 
to their uses and application 
labor — or both. 



rates. Provide the expertise or 



CONDUCT VERMICOMPOSIT WORKSHOPS 

Teach other people how to maintain a successful worm bin. 
Write educational pamphlets and conduct demonstrations at 
schools, garden clubs, fairs, ana expos. Spread the word about 
vermicomposting. Make videos with step-by-step instructions or 
one for children. The ideas art endless* If you don T t want to 
write the material youtse.lt, then publish or distribute material 
written by someone else. 



SELLING WORM TEA 

Just like castings or verrnicompostj worm tea is an excel lent 
fertilizer. Bottle the tea and sell it with yout castings as liquid 
casting fertilizer. Worm tea cartlsell for $1 to S3 per gallon. 
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STARTING YOUR OWN WORM BUSINESS 

Once you have decided on what type oE business you want 
and how to go about it, then comes the next step: What do you 
need to start? The following is a general list for most vermicul- 
ruHsis. Your worm business may of may nor need all the fol- 
lowing or may need more. 

1. Every hook, magazine, and article you can find on the 
subject. Buy this book! Get a feel for what you are 
3 bout to do. 

2. Determine the size of die operation you need. Do you 
want co start small and grow? Do you have the space for 
a large operation In your backyard? If your operation 
becomes large, is your property zoned correctly? 

3- Determine the location of your operation. Locate it near 
a water soutce, electricity, or maybe in a shed, Where 
wquld it function best in your climate and location? 
Where will it be easy for you to tend? 

4. Find suppliers of necessary quantities' of bedding and 
feedstock for your operation. Js there a horse ranch near- 
by? Paper mil!? 

5. Obtain necessary tools. General tools include a pitchfork, 
pH merer, compost thermometer, moisture meter, hand 
claw tooh and shovel. If you are going to use paper as 
yout bedding source, a paper shredder would be handy, 

6, Build or buy commercial bins or prepare a windrow. 
Depending on the size of operation you wish to have, 
you will need to build or buy worm bins, or prepare a 
windrow with the correct surface a tea for the worms, 
Remember that red worms need one square foot of sur- 
face area for every pound of worms. 

7, Obtain bedding and feedstock and do any preparations 
of that material if necessary. Are you shredding news- 
paper, or do you need ro leach manure? 

S. Buy worms. Have everyrhing ready before the worms 
arrive! What worms did you decide to grow? Get the sci- 
entific name. 
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Now you have started your worm business. You are now on 
to the next step: 

MAINTAINING VOUR WOf^M BUSINESS ^S*« 

1. Feed worms properly. 

2, Monitor conditions in the bin or bed. Check pH t mois- 
ture, and aeration. Soon you wilt be able to tell juSE by 
looking if everything is going smoothly, but check any- 
way. 

3. Adjust feeding and moisture- 'during different climatic sea- 
sons. The bin or bed that is outdoors wilt be affected 
most by the weather. Use less water and feed in the win- 
ter and more water and feed in the spring, summer and 
falJ seasons. j, 

4, Prepare more beds and bins for the first harvest. This may 
simply involve preparing more bedding to go hack into 
the original bin, or you may decide to divide the worms 
into two bins. 

£- Prepare harvesting equipment. Are you going to hand- 
screen everything or are you going to purchase s harvester? 

h. Package castings or verm i com post. 

7. Advertise. 

8. Sell castings and extra worms. 
9* Repeat process. 

Of course, this is an example of a simple verm [Composting 
procedure. You Cafee it from here. You may decide to conduct 
experiments with your vermicomposr and see how well it works. 
The only limit here is your own imagination. Good luck! 

THINGS YOU CAN DO TO GUARANTEE 
YOUR SUCCESS 



1- Plan, plan, plan. Think your plan out thoroughly. What 
do you need in order to start? What are your strengths? 
Weaknesses? Whai are you good at, and how can you 
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use worms to start a business you will entoy? Once you 
decide in which direction you want to go with your 
worm business, then took at the problems of money, 
understanding the market, and putting together a com- 
plete business plan. Making a well-thoughr-out business 
plan wiJt send you in a dear direction, with few sur- 
prises, 

2, Keep good records. This is extremely important and 
often overlooked. Keep a careful record of time, money, 
and receipts for your new business. Tax laws are com- 
plicated, and this thorough record keeping will benefit 
you in the Jong run. 

3, Make sure you get the proper licenses., A. business 
license is generally required for all businesses, but check 
your state and county business administrations For 
additional permits or licenses you may need. 

4, Keep learning. You can never know everything, so keep 
learning every new aspect pf vermiculture. What are 
other people in the held doing, and what is the latest 
bin design? Learn everything you can. 

5, Start your business with sound, proven ideas. Once you 
are up and running successfully, improve on them. Be 
creative and find the perfect worm bin. Use your expe- 
rience with [he proven and then be creative with the 
untried and develop something new, 

6, Work hard. No business is easyl Even if it becomes easy 
to you, do something every day to increase your busi- 
ness or make it pener. Never lose sight that a business 
rakes work to keep it growing and thriving. 

7, Advertise. Let people know what you are doing. Print 
flyers and business cards or advertise in the Yellow 
Pages or on the Internet— just let people know. You 
could have the customers right next door,, but if they 
don't know you are there and what you have. to sell, 
then you da n't have cusromers. 

8, Look for opportunities. Let's say you produce the best 
castings around and your business is doing well. Would 
it be betEer if you sold the castings at a nursery or home 
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center? Is there an Earth Fair coming to your area that 
is looking for vendors? Thqse are opportunities to make 
your business grow, hut you must look tor them, 
Vermiculture is closely tie.d to horticulture and waste 
disposal, and there are marjy avenues One can enter into 
with these industries to improve or expand a business, 

9. Be a community expert. Vermicuiture is a new field: 
Who do you turn to if yfcu need help with a bin or 
worm problem? Well, you can become that person. 
Give talks to garden clubs,! nurseries, and schools. Your 
business can only benefit from the added exposure. 

10. Join professional groups. This gives you the opportu- 
nity to find out what is happening now in vermicuiture. 
Professional associations usually have meetings and 
newsletters to discuss cutting-edge technology and 
recent studies. 

The International Wonty Growers Association 

This new nonprofit organization is aimed at helping 
worm growers with information, meetings, a newslet- 
ter, and future projects! to help vermicultu rises. 
Membership information qan be obtained from; 

Rick Best, Chairman, IWGA 

RO. Box 9001 84 

Palmdale, CA 93543 

E-mail address: w or mw (se@aol.com 



Scams 



Unfortunately, the worm business, like any other, has been 
the victim of scam artists. We mention it here to remind you to 
be on the alert for such sea mi. These business ventures often 
sound too good to be true; ana they usually are. 

Pyramid scam: 

This scam involves a person who starts a worm farm. Let's cat! 
him Con Worm. 
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Con Worm convinces other people thai there is such a high 
demand for his worms that he can't keep up with the demand. 
The orders are coming in bm he just can't fin them. Con Worm 
then sets people up with expensive worms and equipment and 
promises to "buy back" al] the worms they can produce so they 
will make Iocs of money. The people hand over their money 
[sometimes thousands oi dollars} to Con Worm, and they rake 
[heir worm* and equipment home. At this point the scam can 
go two Ways: 

1. The new worm growers can*i seem to get it right and 
don't produce any worms for Con Worm lo buy back. 
Remember, any business is hard work. They blame them- 
selves because it didn't work and go back to Con Worm, 
who "feels sorry for them" and buys back the equipment 
for pennies. Con Worm then turns around and sells the 
equipment for full price to someone else, 

2. The new worm growers get rl right and start producing 
worms for Con Worm to buy back* Con Worm buys the 
worms, all right, but sells them to new people he has con- 
vinced to supply worms for him. Now, when he can't 
convince any other people to be his worm suppliers, he 
stops buying the worms back and everyone goes out of 
husiness. 

Another scam: 

A worm company offers to sell you worms at a big price and 
KEEP THEM FOR YOU at their farm. They promise to double 
your money in a year by selling the baby worms. But, instead 
of selling the baby worms to valid markets,, (hey sell the baby 
worms to Other people like you. telling thi;m they are going to 
double their money as well. Eventually, when they can*t -get any 
new investors in the scam, they declare bankruptcy and rhe peo 
pie who invested lose their money. 

So, buyer beware — .and do your homework belore you invest, 



Commcfciil Warm Crowing; Can You Do ft? 11? 



10 

The Whole Worm and 
Nothing but the Worm 



While doing die research for this book, we found many sto- 
ries, poems, songs, and art that focused on worms. Some were 
funny, some wild, and others date back many years to native 
folklores. Because we thought no one would believe haJf the stuff 
in this chapter, we decided a parody of "rhe whole truth and 

nothing bill the lrinh" w>v. c I :.■ pci \-.*ci. 



POETRY 

Li trie did we know t bar wonms had inspired the famous poet 
Walt Whitman, who wrote a po^m called "This Compost" about 
worms recycling the dead and decaying. 

The following is a portion fcjf rhe poem: 

Something startles me whefe I thought I wss safest, 
I withdraw from the stall woods I 
I will noL go now on the pastures to walk, 
I will not strip the' clothes from my body to meet my lover 
the sea, 

1 will not touch my flesh to the earth as to other flesh 
to fenew me. 



how can it be that the 
How can you be alive you 
How can you Furnish ' 
orchards, grain? 



grodnd 
growths 
you 



irself does not sicken? 

of spring? 
blood of herbs, roots. 
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Are *hey not continually putting distemper' d corpses 
withm you? 

Is not every comment work'd over and over with 
sour dead? 

Where have you disposed' of their carcasses 7 
Tho^e drunkards arid gluttons of so Tin any generations? 
Where have you drawn ofi all the foul liquid and meat? 
I do not see any or it upon you to-day, or perhaps 

I am deceived, 
I will run a furrow with my plough I will press my spa.de 

through, the sod and turn it up underneath, 
I am sure I shall expose some of the foul meat, 

Behold this compost! behold it well! 

Perhaps every mite has once form'd part of a sick person- 
yet behold' 

The grass of spring covers the prairies. 

The bean bursts noiselessly through the mould in. 
the garden 

The deSicate spear of the onion pierces upward. 

The appse-buds cluster together on the apple -bra riches, 

The resurrection of the wheat appears with pale visage 

out of its graves, 
The tinge awakes over the willow-:ree and the 

The he-birds carol mornings and evenings while the 

she-bfrds sit on their nests. 
The young of poultry break through the hatch 'd eggs. 
The new- bom of animals appear, the calf rs dropt 

From the cow. the colt from the mare, 
Out of its littic hifl faithfully rise the potato's 

dark green leaves. 
G<j. or its hill rises the yellow maize-stalk, the Maes bloom 

in the dooryards. 
The summer growth is innocent and disdainful above 

afl those strata of sour dead. 

What chemistry! 
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Now worm poems 3 re pupping dp everywhere: Several 
museums hold poetry contests with worm and gardening cate- 
gories . And one of the aurhors if this book was inspired to pen 
a worm poem. 

Worms in Mr Hair 
by j, H. Taylor 

The worms, worms they are everywhere! 
I worked in the bin. now they're in my hair. 
Sotting, screening from bin toibin. 
Withm their casting From rim 'to rim. 
They've turned my trash into heaps worth gold. 
With I i tire help from me the old. 
My plants will think ihem one and all, 
For providing nutrients when !hey call. 
Von can do it, yes you can, 
Turn that trash into black Fertile land 



SONGS 



Worms have been the inspiration for many songs, and nor 
just the silly ones we all sang is children. Do you remember? 

Nobody likes me, everyone hates me, guess I'll eat some 
wor-r-r-rms, 

Chorus: 

Long. slim, slimy ones. Short! fat, juiicy ones, 
ftsy bitsy, fuzzy, wuzzy worrris. 
First you bile the head off 
Then you suck the gals out. 
Oh how they wiggle and they squir-r-r-rm. 

Down goes the first one, down goes the second one. 
Oh, how thev wiggle and they squir-r-r-rm 

(Chorus) 

Up' comes the first one, up comes the second one. 
Oh, how they wiggfe and thtfy squir-f-r-rm 

(Chorus) 
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Nobody hates me. everyone likes me. 
Why did | est those wof-rr-rms? 
Long, strm, stimy ones. Short, fat, jumy ones, 
itsy bitsy. fuzzy, wuzzy worms. 

For those of you who had gross H|tfe brothers, you proba- 
bly a [so remember: 

The worms crawl in, the worms crswl out, 
the worms piay mumbltty-pee on your snout 

Well, many songwriters have also been inspired by the earth- 
worm and several groups have included worm songs on their 
albums. For example: 

Pink Floyd, '"Waiting Tor the Worms," on their aibum 
The wM. 

Cathedral, "Enter the Worms," on their album The Itheieal Mirror. 
Comecon, "Worms," on their album Converging Conspiracies. 
Echobelly, "Worms and Angels." on their album On, 
Pogues. "Worms." on their album Sf t Shoutd Fait from Crate With 

Theatre or Ice. "Cone With the Worms," on their album tfm& 
The Dawn. 

TELEVISION 

A lady mid her worm bin were part of a story line on ER. 
The Emmy Award-win rung show featured worms that bad been 
left Out in the cold in a Chicago winter. Does rhis mean that 
even worms need to go rbe emergency room once in a while? 

ART 

Yus, earthworms have joined rhe art world as well. They cre- 
ate their own abstract art, Their bodies form the patterns and 
we humans are the beholders of their creations- JSIo, 1 didn't 
make this up! The process involves using worms as the brushes. 
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To do this yourself, you will need.: 
Several different watercolors o) 1 water-based acrylic paints 
About a dozen worms of different shapes and s>zes 
Canvas or wateicolor. paper 

Dip a worm completely in one color of paint. Drop the 



one i 

worm onto the paper and lei it wiggle, around a bit. Do 
this with another worm and another color. You can 
remove the worms after each, color and let that color dry 
a bit before dropping the neks worm, or drop the worm 
with the next color onto the paper while the last color is 
still wet and allow them to njix. You decide. When you're 
finished with the worms, wajh ihem off and return, them 
to the bin. 

The final picture will be a definite conversation piece! 

"calling all worms" or worm grunting 

Yes, you can call worms right out of the ground. This prac- 
tice, has been traced back to primitive societies around the world. 
The art of worm calling has many important uses. Some ani- 
mals, like kiwis, turtles, and gulls are 
known ro call worms. Maybe by observ- 
Every year the U.S. ing and copying these animals, the 

Forestry Service sells ancient peoples learned how to effective- 

about 700 worm calling ly call worms also, 
per/nits in the Florida It is pretty easy to call worms. The 

panhandle. object is to send vibrations down into 

the soil,- which will cause the worms to 
come up to the surface. No one really 
knows why worms will do this. Some say the vibrations mimic 
the digging sound of moles and, shrews and the worms come to 
the surface to escape them. Others say the vibrations mimic 



falling rain and the worms corr 



mimic seismic disturbances at 
Whichever it is, this would ma 



e to the surface to mate or keep 



from drowning [although we row know worms aren't in dan- 
ger of doing that}. Final ly t another theory is that the vibrations 



d cause the worms ra surface, 
ce a fun science experiment! 



There are many ways to call worms. One method the ancient 
people probably used is two sticks. One is smooth and the other 
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WORN GRUNTING *T(CK 

is notched like a saw. First, you pound the smooth stick at least 
six mchts down into the ground, the further down the better. 
Now use the notched stick and rub it across the smooth stick in 
a sawing motion. Do this until the worms surface. (This could 
take from a couple of minutes to half an hour.) Practice in an 
area that you know has worms first, like your worm bin. This 
will help you perfect your technique, so when you are at that 
fishing hoie, you will know your worm calling will work. 

Back in our grandparents 1 time, anything that would send 
vibrations into the ground was tried, but some things worked bet- 
ter that athei's. Tapping a metal garden tool like a spade blade, 
rake, or hoe against the ground worked pretty well. Sometimes 
rhey got impatient, though, and the worms were just dug. 

Another way to tail worms js to pound two metal rods into 
the ground about two feet apart and connect a car battery by 
jumper cables to each rod. Worms are said to just jump out of 
the ground. 

You can also try to call worms by driving a galvanized pipe 
several teet mro the ground. Use a pipe that has a pretty large 
diameter, and, when you want some worms, just place a drain 
snake down the pipe and turn it on. The snake vibrates in the 
pipe and the worms pop right up. 

In the South, the slang name for worm calling is "worm 
grunting." But whatever you call it, it is t great skill for fisher- 
men, Boy Scouts, or anyone who needs worms H 
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Cooking with 
Earthworms 



Earthworms, by all accounts, arc a nutritious addition to 
human diets, They contain sixty to seventy percent protein and 
very little fat. Earthworms are entirely edible and, aside from the 
initial preparation, are very ea;;y 10 use in recipes. Worms can 
be boiled and chopped and use J in casseroles, or they can pro- 
vide the main protein source instead of chicken or beef. They 
can also be baked and used as a flour for baked goods. 

Several organizations and universities have sponsored eartli- 
worm and insect cooking contests, and everyone involved has 
enjoyed some wonderful dishes The earth's food supply has 10 
feed more and more people, s<|j someday a dish called Souffle 
Ver de Terre may be one of youd favorites. {Vet de terre is French 
for earthworm.) 



INITIAL PREPARATION 

Just like snails, earthworms should be purged before you eat 
them. After reading this book, you know what the worms could 
be eating, so you'll understand' why purging is a good idea. 

If you ordered new worms to cook, it is best to transfer them 
to moistened corn meal for forty-eight hours as soon as you 
receive them. This gives the earthworms enough time to purge 
their systems. After that, the Worms can be washed and Frozen 
for later use. One cup of earthworms is equivalent to one-half 
pound. 
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To wash worms, rinse them vigorously in cold water. Use <i 
fine colander, for small worms. Transfer them to a papet rowel 
and remove any dead worms. (They wilt be the ones that aren't 
moving,} Now it's time to cook the worms. The most popular 
methods of :• U iil; sire boiling and baking. 

To boil earthworms, start two pots of boiling water. Place 
the I i vk worms in one pot of boiling water for IS minutes, 
Remove the worms arid place them in the second pot lor anoth- 
er 15 minutes. The object is to remove all the mucus covering 
the worms. After the second boiling, check the worms and, if 
any mucus remains, boil Ehem again. Finally, rinse and pat dry. 
The worms now can be used in recipes or frozen for later use. 

To bake earthworms, first freeze them (so they are dead and 
don't wriggle off the baking sheet) s then defrost them. Prehejt 
an oven to 200°F. Place clean, defrosted earthworms in a single 
layer on several sheets of paper toweling on a baking sheet, and 
pop them into the oven. After 3D minutes, check the worms. 
Adjust the time you hake your worms to the recipe's requirr- 
ments. Baking small worms for 30 minutes should result m very 
dry worms that can easily he ground into flour. 

EARTHWORM RECIPES 

Just about any favorite recipe can be protein-enhanced with 
a bit of earthworm flour. Add a tablespoon or two to cakes, 
muffins, or breads. Experiment with using chopped worms 
instead of rasstns or nuts. The possibilities are endless] 



Cookmg; with Earthworms 125 



Worm'n 'Apple Cake 



3 eggs!, beaten 

I Vj cups sugar 
I cup vegetable oil 
i h:,. j|Hlur vanilla 
2 CUf>5 FloUT 

I teaspoon salt 
2 tablespoons.eafthworm flour 
I teaspobn nutmeg, 
[ teaspoon cinnamon 
! teaspoon! baking soda 
1 or A chojpped apples 
I cup chopped nuts 
ConFectionerV sugar For dusting 



Preheat oven to J50°R Bead the eggs, sugar, oil, and vanilla, 
In a separate bowl, combine the flour, salt, earthworm Hour, nut- 
meg, cinnamon, and baking soda. Combine wet and dry ingre- 
dients and beat well. Add the Apples and nuts. 

Bake in a Lube pan for 50 tip 55 minutes, or in a 9 x 33 pan 
for 30 to 3S minutes. Remove pe cake from the oven and let it 
cool in the pan. Remove the cake the from the pan and sprin- 
kle with confectioners' sugar. Enjoy. 



12 servings 
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Vermicelli with Earthworm Meatballs 

Meatballs: 
I >ii pounds ground beef 
■fceup earthworm Hour 
'h cup dry hread crumbs 
l tablespoon parsley 

I teaspoon sail 
'fa teaspoon pepper 
I teaspoon Worcestershire sauce 
I egg 
7, cup milk 
l U cup oil 

l pound packaged vermicelli 

2 (26-ounce) jars of your favorite spaghetti sauce (or your 
homemade sauce) 
Crated Parmesan cheese 



Mix all meatball ingredients except the oil. Shape the mixture 
into 1 to 2-inch meatballs. Place the oil in a large skillet and hear 
to medium hoi. Cook the meatballs until done, about 15 to 20 
minutes, 

While the meat bails ate cooking, heat the spaghetti sauce in 
a large saucepan. Boil the vermicelli according to package direc- 
tions. Drain- Place cooked, hot vermicelli in a targe bowl or plat- 
ter. Top with meatballs and Sauce. Sprinkle grated Parmesan 
cheese over all. Serve immediately. 

Serves b to 3 
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Apricot-Earthworm Balls 



fl ounces dried apricots, finely minced 
2 l /j cups Haked coconut 
% cup sweetened condensed milk 
2 tablespoons rinely chopped boiled earthworms 
'/li cyp finely Chopped raisins 
ConfecEidmers' sugar 



Combine all ingredients excjept the sugar. Shape into 1-inch 
balls, If the bails are a hit dry and won't hoJd together* add a 
bit more sweetened condensed milk. Roil balls in rhe confec- 
tioners' sugar. Place in a container in the refrigerator until firm, 
1 to 2 hours. Enjoy. Keep leftover candy in the refrigerator in a 
sealed container- 
Mates aaout 4 dozen 
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Oatmeal Earthworm-Raisin Muffins 



1 e SE 

I cup milk mmed with I tablespoon vinegar 

7? cup packed brown sugar 

'/i cup shortening 

I cup quick-cooking oats 

l cup flour 

I teaspoon baking powder 

I teaspoon salt 

7? teaspoon baking soda 

% cup coarsely chopped boiled earthworms 
[of '/„ cup each of Worms and raisins] 



Preheat oven to 400°F. Beat the egg and add ir to the milk 
and vinegar. Stir, Mix the brown sugar and shortening together. 
Combine the egg/mrlk mixture with the brown sugar <md short- 
ening. Stir in the remaining ingredients, except worms, until the 
flour is just moistened. Gently stir in the worms. The batter will 
be lumpy. Grease 12 muffin cups or line them with paper linens, 
then rill with batter, Bake for 10 minutes, or until light brown 
on top, Remove the muffins from the pan and let cool. 

Makes 12 muffins 
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Chinese Worm Skillet Dish 



i pound ground beef of tuiVey 

\ 

7s onion 1 , chopped 
3 or A stalks oH celery, chopped 
'h clip milk 

I (S -ounce] package ffoz'en Chinese pea pods, 
cooked apd drained 

t can ( 107; ounces) cream of chicken soup 

7? cup boileld earthworms 

I can [5 ounces) crt ;p chow mem noodles 




Add the ground meat, onsbn, and celery to a skillet and 
cook until the meat is browned and the vegetables are crisp- 
tercder. Add the milkj pea pods; SQup } and worms to the skillet. 
Mi?t and heat through. To serve, place some of the chow mein 
noodles on each plate. Top the noodles with some of the meat 
mixture. 

Serves 4 
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Earthworm Scramble 



6 eggs 
ih cup milk 
Salt and pepper to taste 
'U teaspoon garlic powder 
I tablespoon butter of margarine 
H* cup chopped onron 
'/< cup green bell pepper 
7i cup chopped tomato 
h cup sliced mushrooms 
*U cup boiled, chopped earthworms 
'/j cup gtated cheddar pi flmerrtan cheese 



Beat together the eggs, milk^ Salt, pepper, and garlic powder. 
Set aside, Place the butrer in a saute pan and melt over medi- 
um-high heat. Add the onion and bell pepper to the mdied buE- 
rer. Coolf until tender. Add the egg mixture, tomatoes, 
mushrooms, and worms. Cook until the eggs set. Serve on a 
plate topped with the grated cheese. 

Sews 2 to 3 
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Earthworm Meatloaf 



I 1 /: pounds ground beet 



'Ij cup boiled eariiwrms. finely chopped 
I envelope dry- onion soup mix 



{ h CU P evaporated milk 
'/jbell pepper, chopped 



I slice fresh bread, torn into bits 



Mix all ingredients together and place in a ioaf pan. Bake 
for 1 hour at 4£K)°F, Enjoy. 

Serves 4 to 6 



Combine the brownie mix with the earthworm flour and pre- 
pare according to package directions. Stir in the nuts. 

Pour one-half to rwo-thirds c-f the batter into the pan. 
Drtocle the caramel sauce on top of the batten Pour the remain- 
ing batter on top of the caramel sauce. Bake according to pack- 
age directions. 

Serves 8 to 10 



Caramel Earthworm Brownies 



I package of your favorite brownie mis 
(or your own hjomemade recipe] 

2 fa blespoorisf earth worm flour 

I cup thppped nuts 

'/itup bottled caramel sauce 
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Buying Guide 

to Worms, Worm Products, and 
Organic Products 



Beaver River 

P O- Bo* 94 

W Kmgsliart. ftl 02&91 

Phone/Fa*. (401) m 9747 

www.merchjrnsbay.com/ 

bejverriver 

Warms. coir jibei, \nsert kits, 
bins, and doiJ/oom maJe/rafj 

C K Ventures Ltd. 
P.O. Box 2052 
UrjyiffliHl. AC VQR 2fO 
Canada 

Melaf ujofm ft mi 

rioWerrleHd Eriti" rpfi^es 

I0J32 Shaver Rvsd 

Kalamazoo, Ml 4TO24 

Phone: (616) J27-DHW 

Worm Criwi, tuo"7?5. tworm uldeci. 

and educational mulfrrofi 

Crsngmsi rarui and 
Garden Supply 
1 105 W. Mission Avenue 
tscondido. CA 9JQ;j 
Fhorte- 74 5-4 &7 1 

Worms onrJ organic products, 
ff& calalog 



Qrjamrc Gardeners AeiOurce an& 
Design Centre 

tfi S. CdssI Hwy 101, Suite U32 
Encimtas.. Cfl 92024 
Phone: {SaB} 5I-MCK14 
Email, curly $ mi 1 1, net 
Higfi qurj.'ity a^uruj/trJrfiZf/'j. 
taffy large selection o/orjan^c 
prod(rc(i. bfrtf/idilf fnifcls. 
n on ( curie eenf'ofj, nnd 
rn/pfnujlfpn /or mdiWuuJj 
mler«J(d fa snui'rojimertlflfJK 

//IfJIcfJy gardfrlJrt^ p/OCLlCM 

Sol?na RetytlErl, Inc. 
137 N. El Camnno Real 
Efic : ritas, CA ?2P24 
Phone: {760] 436-7986 
Fix: (760) 4JA-B26J 
fmail- irjliria^itdnc.tam 
Wormtirti, worms, comport 
frini. frlffaiuff, arrd fteftn.-.:ni 
rt^fp The/ a fie csorrfmaie 
Ma.ila Composler (raining 
programs and composing 
workshops. 

Simpson'! Nursery 

1 3925 Hi E hwBy 94 

Jamil, CA 9193-5 

Worms trnd organic products 



Verm Co 

P.O. Box I 1 34 

Merlin, QR 97512 

Phone {Ml ) 476-9626 

Fas<j (S4t) 476-4SSS 

Email: vcrrnicci@cdsnet.net 

Web site: HTTP-r/www.riwim.comJ 

vttmitol 

Can-0- Worm.!, worms, urrd 
Wmieufrure technology 

Walter Andmen's Nursery 
1642 Enterprise 
San Die-go, GA 92 1 10-321 2 
Phone- («I9) 224-:B27! 
Worm! anrf organic produifi 

Williams Worm Farm 
Cyclone Manufacturing 
14393 Li Monte Road 
Lake-side. CA 93040 
{619) 443-1699 

Worms, wcrm bins, and ii-ppi'irs 



Worm World, Inc. 
12435 NWCR 231 
Gainesville, R 32609 
Phone: {352} 485-1235 
fax! (35ZJ 336-3680 
Ctrmm<rcitil worm b. ; ns. uwms, 
and worm prcufudr 

fttfrit Earthworm and 
Castings farm 

14/41 U*Wi'et Lake Rd. 5.E. 
yeim. Wfl 98597 
Phone: (360) 894 0707 
email: yeJrnworms^aol xom 
Worms, sasli ngs, end uerm-icut'- 
[u^ tfchnofogy and supperl 
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Guide to Additional 
Information 



Newsletters 
Caslmg Call 

VermiCo's bimonthly newsletter. The primary fogus tjf this 
newsletter is vermi culture, composting, soil fertility, ind related 
issues of organic waste. Subscription fate is $ IS for six issues. 

Contact; VernnCo 
P.O. Box 1154 
Merlin, OR 97532 
Phone (541) 4?6-96Z6 
Fax. fMl] 47-6-45 55 
Email: vcfrnico@cdsnet.net 
Web site; http://www.nwim.com/vfirmico/ 

Worm Digest 

OfdtT a subscription to Worm Digest, a quarterly newsletter that 
bears Che subtitle, "Worms Deepening Our Connection to Food 
and Soil."' Articles deal with the promotion of sustainable 
agriculture through worms. 

United States; $l2/year (4 issues) 

Bafk Issuer each 

Contact: Worm Digest 

Box 544 

Eugene, OR g 7440-0 544 
http;//www.wrjrmdigest,0rE/htm1 
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Some infer motional internet 5itfe 
Verm icompostmg Forum 

b np-Ji ww w.o! dg ro wt h . o rg/ci \m pas iM ww b oar d/ 
vermi/indexJitml 

The Burrow 

http://gnv.fdt,net/-windlg/ 

BuyerTec Worm Growers Hints 

h itp*.tt w w w. Oie mail -com Ja u/-r hei^ wo r in I u m 

The Earthworms as Fertilizer Factory 
h tip ://w w w. r 4 i n .org/- sa ] Worm s . h cm I 

The Lowly Earthworm: Tha Gardener's Friend 
h ttp;//ww w, ag . u sa sk a 'oo fo/departme n Es/hart/ 
h o rtt n fo/m i sc/ta rt hwor, htm 1 

The City Naturist — Earthworms 
hccp://www.nysite.com/naturje/fauna/earth worm. htm 

Organic Farming 

h t c p-// w w w, wd c . ne ~smd/agorg, hem 
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Glossary 



aciuec — having characteristics of acids, such as a sour taste 
and testing lower than seven on a pH meter. 

AERATION— getting oxygen into something (a worm bin} by 
mixing or turning. 

AEROBIC— anything that requires oxygen. Aerobic bacteria 
need oxygen to live. 

aggregation — the dumping together of soil particles, which 
aids in aeration and water penetration. 

ALliUMIN— a protein component for cocoons that feeds devel- 
oping worms. 

AUMENTARY CANAL— the digestive tract of a worm. 

alkaline — having the characteristics of alkali and testing 
higher than seven on a pH meter 

A NAERQEiC— -anything that does not require oxygen. 
Anaerobic bacteria live in conditions that do not have oxygen. 

an Lac wo ft MS — worms that burrow deep into the soil but 
forage at night on the surface for freshly decaying plant or 
animal residues (example: nightcrawjers), 

a.vnuud — a worm belonging to the phylum Annelida; it has 
a segmented body and a coelom. 

ANTERIOR— towards the front of a worm. 

anus — the exit of the digestive tract, usually located near the 
rear of an animal 



ARTHROPOD-^an invertebrate animal chat is a member of the 
phylum Arthtopoda, including i|n sects, arachnids, and crus- 
taceans. 

bed-run — s term used to descrijbe both adult and immature 
worms that you would buy together from a worm grower. 

bedding — mate fiats like newspaper and leaves used as an 
organic medium for worm composting* 

BENEFICIAL — a term used to describe a plant or animal that 
contributes to the well-being of people or nature. 

BREEDERS — -a term referring to dduft worms that have the 
ability to reproduce, 

CASTINGS — -worm manure or excrement. 

cellulose — a compound made of carbon, hydrogen, and 
oxygen that is the principal component of cell walls of 



CLETELLUM — a swollen region near the front end of an adult 
worm (such as a leech or earthworm) that products mucus 
and makes the cocoon for the eggs. 

COCOON— an egg case; animals such as moths and worms 
produce cocoons. Worm cocoons can carry from two to 
twenty worms each. 

COEl.OM — a body cavity, found in annelids and other 
advanced animals, that is lined on all sides by a thirl layer of 
cells and: is a fluid-filled Space between the earthworm's body 
wall and digestive system. 

COMPOST — the end product or itimus thai is produced by the 
decomposer organisms in the composting process, 

COMPOSTABLE MATERIALS — organic materials such as leaves 
and grass that will break down in a compost bin* 

Composting — the process that occurs when organic matter is 
broken down by decomposer organisms into nutrient-rich 
soil or humus. 
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CONSUMERS — organisms that obtain energy by tiling Other 
Organisms Or food pur tides, 

CROP — a thin- wailed sac |ust behind the earthworm's esopha- 
gus where food is stored briefly on its way through the 
digestive system. 

CUTICLE — an outer body layer that is secreted by skin cells 
and helps protect the body from the environment, 

uHCOMroiFKS— organisms that digest and break down into 
simpler compounds the organic matter in the dead bodies of 
other plants and animals- 

DECGMKOSrnoN — 'the process of breaking down organic 
matter into its basic compounds and elements, including 
nutrients needed for plant growth. 

F.A ft TH worm — a segmented worm that lie longs to rhe phylum 
Annelida. 

ecosystem — an interacting dependent system that includes all 
plants, animais, and inorganic matter. 

endemic — something chat belongs to a particular locality or 
region : 

£NDOGEiC wo ft MS — soil -dwelling worms that ingest soil and 
extract nutrition from degraded organic matter. 

EHDERM1S — the outer layer of an animal's body. 

EFICBC WORMS— surface-dwelling worms that ingest freshly 
decaying plant or animal residues. 

esophagus— in worms, this is the food canal that leads from 
the mouth to the crop and gizzard. 

FEED STOCK — a term used to describe food that is fed to 
worms or livestock. 

FERTILIZER — a substance that is added to the soil to supply 
one or more plant nutrients; it can be either natural or 
man-made, 
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FOOD CHAIN — transfer of food energy through producers, 
consumers, and decomposers, 

FOOD WASTES — food scraps; generally refers to uncooked fruit, 
and vegetable scraps. 

food web — a complex, interlocking series of food chains, 

Gi/./AlUi s.i, i'thirut the earthworm's crop that h$£ lu.ivv 
muscular walls that grind up fqod with the help of grit 
swallowed by the worm. 

HABITAT— a place where an organism lives. 

heap— an unenclosed compost pile. 

H EftM APHROD1TF. — an Organism that has both male and 
female reproductive organs. 

HIBERNATION — a state of dormancy, especially in winter, 

humus — finished compost, wlnah has undergone a high 
degree of decomposition through the breakdown of plant 
and animal marter. It is stable, dark in color, and has a high 
water absorption and swelling Capability. 

HYDKATED LIME — also called calcium hydroxide, it is not 
recommended for use in a worm bin. 

lity of water 



IN FELTRATfON — the ability 



to penetrate into soils. 



INVERTEBRATES— organisms like insects and worms that do 
not possess a backbone, 

leachate — liquid that results flrom solid waste decom posi- 
tion and which has extracted, (dissolved, or suspended mare- 
rials in it, 

LEAF LITTER— the uppermost oijgank materials that are partly 
or not at all decomposed, on tpe surface of the soil. 



LEAF MOLD — decomposed or mostly decomposed leaves. 
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MICROORGANISMS — organisms that can be seen without 
magnification. 

MICROORGANISMS— organisms that are extremely small and 
cannot be seen without magnification. 

MUCUS — a slimy substance produced by body celts, 

MULCH' — a layer of plant residues, such as partially decom- 
posed plant materials, which is placed on top of garden beds 
and around plants and shrubs to hold in moisture, 

NEMATODE — a roundworm belonging to the phylum 

Ne in a tod a; rhese worms have a straight digestive tract that 

lies loose within a fluid -filled body space. 

nocturnal — an organism that is active during the night, 

OLlCOCHAETE — -an annelid, such as an earthworm, that has 
only a few bristles (serae) and has a clirellum. 

(SMS'DEK — a subdivision of' a class of organisms, comprising a 
group of related families, 

ORGANIC MATTER — any organic material, derived from plants 
or animals, that is in a more or kss advanced stage of 
decomposition. 

OVERLOAD — to pur more food into a worm bm than can be 
processed aerobically. 

S>H — a chemical term meaning "potential hydrogen/ 1 A pH 
scale measures the acidity to alkalinity oi something on a scale 
from one to fourteen. Seven on the scale is neutral. 

PARASITE — an organism that lives on or in the body of an- 
other living organism (host) for at least part of its life. 

parthenogenesis — the production of offspring without 
k'rtiliv.ittLOr:. 

PATHOGEN— an organism or virus that causes disease. 
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pest — an organism that is harmful or annoying to humans. 



fHARYNX — a muscular part of the digestive tract behind the 
mouth that is used to pump fotfd into the digestive system. 

PHEKOMONE' — a substance produced by one organism that 
influences cht: behavior or physiology of another organism of 
the same species. 

photophobsc — an organism thdt hates light, 

PHYLUM (pl. PHYLA ) — a group <bf living things that share a 
common body plan, 

PRODUCERS — organisms and plants that change energy From 
the sun into food energy, which can be used by consumers. 

PROSTOMIUM — a fleshy pad thai exists above the mouth of a 
worm. It aids in taking in food 1 , 

RECYCLE — to use something again and again. 

redworm — a variety of earth wjorm suitable for vermicom- 
posting, such as Eisema fetida. 



REGENERATE' — to teg row a new- 
been lost or hurt. 



part of the body that has 



RODENT RRSLSTAnt — anything designed or modified in such a 
way as to deter rodents from nYaking a home in it, 

scientific name — an internationally recognized Latin name 
for a species. 

screening— to sift out uncomflosted matter and worms from 
the compost and castings. 

segment — a section or part. 

SEPTA- — sheets of tissue that separate the bodies of annelid 
worms into separate segments. 



setac — the spines or bristles of oligochaetes. 
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SOIL — a mixture of weathered rocks, sand, silt, clay, and 
organic material thaE covers the earth in a thin layer in 
which plants grow, 

SOIL cONDmQNER— something that enriches the physical 
condition of soil and increases its organic con tern.. 

Si'EClES — a group of individuals that are similar in structure 
and physiology and are capable of reproducing fertile off- 
spring, 

verm [CAST — another word for castings produced from worms 
that have eaten and re-eaten rhe same material many times, 

vermiCOmpost— the end product from composting with 
worms. Vermicompost contains worm castings, broken-down 
organic matter, bedding, worm cocoons, worms, and other 
organisms. 

VERM I COM POSTER— a worm bin or a person who composts 
with worms. 

V&KMICULTUHE— worm farming or raising earthworms. 

WORM BIN — a container especially prepared for worms to live 
in and eat organic material 
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Apricot-Earthworm Sails. 128 
Caramel Earthworm 
Brownies, |32 
Chinese Worm SWFlei 

Dish. 110 
Earthworm Meatiest. 13-2 
Earthworm 5-cramhle. 1 3 1 
Oatmeal Earthworm-Raisin 

Muffins, 129 
Worm ri 'Apple Cake, 126 
Vermicelli with Earthworm 
Meatballs. 127 
Darwin. Chirks. 7 
Diatomaceous earth. 92-93 
Earthworms, 11. S3, 82 
body structures, 8- \A 
blood vessels. 10, 12 
body wait, 1 1 
buccal cavity, 11,12 
cerebral ganglion, 10, 12-13 
Clltellum. 9. 13, M. 71. 72. 21 
crop, 1 1, 12 
eprdermis, I I 
esophagus. 11.12 
gi2/ard, 10, 1 1, 56 
gonopore. 9 
head, 1 1 
hearts, 10 



hemoglobin. 1? 
intestine.. 11.12 
mouth, 5, 1 1 
mucus. 10. 11. 13, 96 
nephrirjia. I 
pharynx. U . 12 
pores. 10 
prostomium , I I 
setae (bristles), 9 
Sperm grooves. 9,14 
burrows. 5 

cocoons (egg capsules), M-15, 

20, 21, 22. 23. 40, 67 
deep-burrowers, 18, 19 
Food 3 |l. (6. 19. 20, 21.22. 23 
history. 7-8 
in agriculture. 104- 1 08 
Crop management 
impacts. 106-108 
maintaining pH, 1 08 
organic material. 107 
pesticides. 1 08 
rotating crops, 10s 
tillage, 107 
winter crops, 1 07 
seeding S03 
in the garden, 6, 96-9 1 
litter-dweilers. 18, 23 
locomotion. 10 
tuotein. 106. 124 
regeneration. 19, 21 , 23 
sewing. I 5-15 

mating, (3-14 
Shailow-soil dwellers. 18, 19 
and soil composition. 3 
where found. 15-16 
Eistnia. 1 7 

andrei 21. 72 

fctlda, 15 2 1-27. 24. 97 105 
tnchytraeid worms, 27. 82-63 
futfrifuf errgf m'ae (African 
mghtcrawler). 20 
Dew worm. I 9 
feed stock, 53 

Fertilizer, 4, 5, 6, 66. 68, 9 1 . 95, 97, 
98. 99. 104, 105, 106, 107, 
103. 1 1 1 
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Fishmg ivorm 21, 22. 24 
flies, 27 58. 73. 33-87 

eradication. 83-87 

naLuraS history. 87 
Fungi, 16 76. 21. 94 
Garlic warm, 2 I 
Giant nightcrawler. 20 
Gnats. 85-86 
Grit. 51. 52. 56 
Grubs. 37, 76. 87-38 

nature history. 87-88 
Harvesting. 63-67, 72 

egg capsules or cocoons, 67 
Humus,- 2. 3. 26. B2. 97-93. 104 
fndtan blue worm. 23 
(ton. 4 

Landfills. 6. 68 III 
Light. 21,12.65, 72, 76.90 
Linnaeus. Carolus. \ b 
Lumbricui, 8. 9. 14. 16. 17 

rubellus. 16, 20-21 105 

terreslris, 19-20 
Magnesium. 4 
Malaysian bine wofrn. 75 
Manure. 4. 5- 13. 21. 22 23.41. 

44. 48-50. 54. 55, 89. 101- 
102. 107 
Manure worm. 2 1 
MicfomjLtiems. 4 

Microorganisms. 1.4- 26. 100. 104 

thermophilic, 26 
Millipedes, 88-39 

naiura r history BB-B9 
Minerals. I 3, 4. 5. 52 
Mitrs. 27. 39-91 

eradication. 90-9 I 

naiuraf history, 89-90 
Moisture levels. 15, 21. 25, 44. 45. 

62. 69 73. 84.90.97 
Mold, 47, 48. 77 
Moles. 102-103 

repellent. 103 
Mulch. 19. 20. 96. 100. 107 
Mushrooms. 77 
Nematodes. 16 17. 36, 91-97 

benefiaal 92 
Night lion, 19 



Night walker, (9 

NLghtcrawler 5, 8. i.S, 19-20, 40, 
109-1 10 

Nitrogen. 4. 5. 50. 53,54. 55, 98 

Nitrogen- fixing bacteria. 3 

Qiigochaeia. 7,17 

OligDcruetelogy, 16 

Orchard woirn. 19 

Oxygen. 3. 12. 13, 15, 62. 63 

70 74 
Pathogens, 56-58 
pH. 1.3.45, 49. 50. 52. 62 63, 71 . 

74-75 90, 99, 1 08 
Penorvtx excavilus. 23. 24 
Pesticides. 2,58. 104. 106. 107, r08 
Pet feces, 5?-5S 

as a mole repellent. 102 

toxoplasmosis. 57 
Phosphorus. 4 

Plants, 4. 5. 6. 7, 16. 20. 21,22. 23, 
26. 61 B7, 88, 89, 91, 95, 
96. 97 98, 99. 100 102, 
106. 120 
growth. 52. 97 
roots.. 3 
Poetry, 1 18-120 
Potassium 4 
Potting soil. 99-1 Q I 
Predaeeous beelVes. 27 
Rain worm. I 9 
Recycling, 
anrrnal wastes. 6. 54 
gfeen wastes. 5-6. 28. 44 54.55. 

76 88. Ill 
kilchen wastes. 6. 28. 53. 56. 
61 . 83 
3ert ciger worm, 22 

hybrids. 22 
Red wigg^i. 20. 2'.. 
RedwormS. I '! 20. 39, 40, 61. 

82-&3 
Rock dust, 52. 56 
Shrews. 102 
Slugs, 92 

Soil, 2-4, a, II, 16, 18. 19, 20,21. . 
22,95. 102, 104. 106. 108 
composition. 3 
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Songs. 27, 120-121 
Sow bugs. 93 
Spenctriilta. 23 
Spfingtaifs. 27. 93-94 
nam™ history. 94 
Sulfur, & 75, 91 
Televisor 171 

Temperature. 19, 20. 2 1 22, 23. 26. 

27. 57. 61-62. 65, 72. 75. 

77. 96 
Tiger worm, 2 1 22 
Toads, 86-87 

Where to get warms, 39-4< 
Windrows, 101 -102, 105 
Worm bins, 
bedding tttt bin, 51-52, 72 
building, 30 
plastic bms, 30-33 
wooden bins, 33-38 
composting process. 25-27 
environmental conditions, 61-63 
aeration, 63 
moisture. 62 
pH. 62-63 
temperature. 6 1 -62 
extra worms. 67-68 
feeding, 53-61 
how-to. 58-61 
how often to Teed, 60 
hgw much food. 6 I 
preparing 58-59 
saving food wastes. 58 
where to place it. 59-60 
food examples. 54 
foods to avoid or limit. 53. 7 1 



harvesting, 63-67 
hew many worms, 39 
insulation, 42-43 
location. 4 1 -42 
maintaining 5.3--6S 
pests in, 55 
Mies. 73. 83-87 
grubs. 76. 87-88 
moies Mid shrews, (02-103 
problems in, 6 1 . 68-77 
odors. 45. 46, 50,. 53. 55. *0. 

63, 70-71, 76 
too alkaline. 74-75 
worms a-re dying, 72-73 
worms are gone. 75 
worms are leaving, 71-72 
worms ire producingcastings 
slowly. 74 
sizes. 28-29 
types, 
commercial 28-29 
plastic. 30 33 
wooden, 33 39 
Worm grunting, I 22-123. . 
Worm tea. 97, 100 
Verrruculiure, 110, ■ 16 
Vermicompost, 6, 25, 45, 52, 63. 64, 
66, 83, 95, 98. 100, 101 
hi the garden. 95-100 
adding to soil, 9fl 
adding to transplants. 98 
top dressing. 98 
Vermicom posting with worms, 19. 

20, 21. 22. 23. 26. 53. 77. 
104-106. I I I 
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GOT WORMS? 



i\ Itii be vim -hould get Mime! If voir are u gardener, a IMter, or jusl 
someone rumcrned ahoul (hi 1 environment, eurthnorins are for yon. 
With n minimum of fu**, these hum hie heroes nil) I urn your Uiirliit^e join 
(hi' lineal, rti-ln *sl t-ompnsi inui^iotililr. 

ln I hr Hiimi Honk, een-joiinuihsl I ureii \anrarrnu and entomologist 
janel llogan Taylor— intrepid authors of Dead Smiils I envr V* Trails— 
leme mi worm unturned in their ipie-l u\ h II nil you need to klion 
uhoul the lowly yet lovable rarlhnnruu including: 

how tn build a n orm romposiin^hhi 

( in Hud in % digram* for several different bins from hsuic todeluve) 
how nnrmeomposlui* wurks, anil why \\\ stub \\ {food idea 
him lo use worrit. eastings, and verm k ompo^l in mor^inhn 
fil>»riiiiitin^e^riiliiiUiifi'iirlliwiino billing idii they rriillyhiive 
2 heads und -i heart*? how do earth norm', mute?) 
bun toeouknith imrin- {yep, liiere really lire recipe* in this hook) 
resource* for Inn hm nnrm*aud norm comporting systems 
fund for b urning still mure about these fabulous critter*) 

...undiiuirh more. 

I lie most comprehensive resource book on norm growing and worm i 
composting <>ii (he market. The Worm Hook is also a sprightly and / 
alTecliunaie look at even one's favorite invertebrates. It's much 
inner din ■ a barrel of norm*, tie promise. 





